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NOEMAL  TEMPEEATUEE 

OF 

THE  HEAD. 


In  a  recently  published  work  the  writer  of  this  article 
has  given  an  account  of  investigations  made  by  him  on  the 
temperature  of  the  head,  extending  almost  uninterruptedly 
over  a  space  of  more  than  two  years.*  In  these  investiga- 
tions the  surface  of  the  head  was  divided  by  measurement 
into  a  number  of  small  spaces  (eighty-eight  on  each  side), 
which  were  examined  separately  and  by  comparison  with  each 
other.  Both  thermometers  and  thermo-electric  apparatus 
were  employed  in  the  experiments,  the  chief  reliance,  how- 
ever, being  placed  on  thermo-electric  apparatus,  as  in  the 
use  of  thermometers — among  other  sources  of  error — the 
temperature  of  the  superficial  vessels  of  the  integu- 
ment influences  the  result,  the  pressure  of  the  instrument 
not  being  sufficient  to  empty  these  vessels,  which  can  readily 
be  compressed  by  the  firm  application  of  suitably  constructed 
thermo-piles.  It  was  found  in  these  experiments,  among 
other  results,  that  every  one  of  the  small  divisions  of  the 
surface  of  the  head  might  be  hotter  on  the  right  side  or  on 
the  left  side  in  turn,  and  also  that  many  of  them  showed  at 
times  equality  of  temperature  of  the  two  sides.  In  this 
absence  of  a  constant  superiority  of  temperature  on  one  side, 
the  writer^s  results  were  in  opposition  to  those  of  M.  Broca, 
Dr.  Gray,  and  MM.  Maragliano,  and  Seppilli,  who  came 
to  the  conclusion  that  the  left  side  has  uniformly  the  higher 
temperature. 

*  '  Experimental  Eesearches  on  the  Kegional  Temperature  of  the  Head.' 
London  1879. 
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Now  the  idea  long  ago  suggested  itself  to  the  writer  that 
the  degree  of  absolute  temperature  of  the  parts  examined 
might  have  something  to  do  with  the  presence  on  the  right 
side  at  one  time,  and  on  the  left  side  at  another  time,  of 
superiority  of  temperature,  or  again,  with  the  presence,  at 
certain  times,  of  equality  of  temperature.  In  fact,  a  con- 
siderable number  of  observations  seemed  to  show  that  near  the 
higher  limit  of  range  of  absolute  temperature  equality  and 
superiority  of  temperature  of  the  left  side  prevailed,  while 
superiority  of  temperature  of  the  right  side  was  the  most 
frequent  condition  at  a  lower  absolute  temperature. 

To  understand  the  different  circumstances  under  which 
the  temperatures  of  two  parts  may  vary,  so  as  to  leave  each 
one  in  turn  warmer  than  the  other,  let  us  imagine  a  con- 
dition of  things  such  as  the  following  : — Suppose  that 
of  the  two  parts  compared,  one,  "  a,"  is,  in  the  first  place 
warmer,  and,  in  the  second  place,  cooler  than  the  other, 
"  b.^^  When,  in  the  second  instance,  "  b "  surpasses 
"  a  "  in  temperature,  one  of  five  things  may  have  occurred, 
namely: — First,  "b"  may  have  risen  in  temperature  in 
a  degree  exceeding  the  difference  between  it  and  "a," 
the  temperature  of  the  latter  remaining  constant;  second, 
"  a "  may  have  fallen  below  the  level  of  "  b,"  the  tempera- 
ture of  the  latter  being  unaffected ;  third,  both  parts  may 
have  risen  in  temperature,  "  b,"  however,  rising  in  a  suffi- 
ciently greater  degree  than  "  a "  to  attain  a  higher  final 
level  than  the  latter ;  fourth,  both  parts  may  have  fallen  in 
temperature,  the  fall  of  "  a  "  being,  however,  sufficiently 
greater  than  that  of  "  h,"  to  leave  the  former  at  the  lower 
final  level ;  fifth,  "  a  "  may  have  fallen  and  "  b  "  have  risen 
in  temperature,  the  fall  and  rise  being  sufficient  to  leave  "  b  " 
at  the  higher  final  level. 

If  we  regard  the  thermal  values  of  "  a  "  and  "  b  "  as  re- 
presented in  the  first  place,  by  the  temperatures  35-1°  C,  and 
35°  C.  respectively,  the  following  will  represent  the  changes 
specified  : 


Ist  Instance. 


2nd  Instance.                      3rd  Instance. 
 «   .  »  


f  "a"         "b"  "a"  "b" 


35-1°  C.    35°  C.       35-ra    35-2°  C.       34-9°  C.    35°  C. 


6 


4th  Instance. 


5th  Instance. 


6th  Instance. 


"a" 
35-2°  C. 


35-3°  C. 


"a" 


34-8°  0.    34-9°  C. 


«b" 


34-95°  C.  35-05°  0. 


In  all  these  instances  the  initial  difference  of  0*1°  0. 
between  the  two  parts  is  preserved. 

Suppose,  now,  that  in  a  given  number  of  observations  "  a  " 
is  found  to  be  the  warmer  by  0-1°  C.  with  an  absolute  tem- 
perature of  35-1°  C,  while  in  another  set  of  observations  "  b  " 
is  found  to  be  the  warmer  by  0-1°  0.  with  an  absolute  tem- 
perature of  34-]°  0.  If  these  observations  were  sufficiently 
numerous  the  inference  would  be  that  "  a  "  has  usually  the 
greater  range  of  temperature  of  the  two  parts,  rising  higher 
and  falling  lower  than  "  b.^'  In  rising  and  falling  between 
the  above  extremes  a  point  must  be  touched  at  which  "  a  " 
and  "  b  "  have  the  same  temperatures.  This  point  may,  of 
course,  be  nearer  either  one  of  the  extremes  or  midway 
between  them.  Above  the  neutral  point  "  a  "  would  have 
the  higher  temperature,  while  below  this  point  "  b  "  would 
be  the  warmer.  But  between  the  two  extremes  the  position 
of  superior  temperature  may  alter  more  than  once,  and  thus 
more  than  one  neutral  point  may  occur. 

The  following  arrangement  of  thermometric  values  would 
represent  such  a  condition  of  things  as  that  alluded  to.  The 
"  plus "  sign  is  placed  opposite  the  higher  of  the  two 


values  compared,  and 
neutral  points. 


zero "   opposite  equal  values  or 


0  . 
0  . 
0  . 


"a" 
+  36-1°  0. 

34-75°  C. 

34-40°  C. 

34-35°  C. 
+  34-35°  C. 

34-20°  C. 

34-00°  C. 


35°  C. 
34-75°  0. 
34-50°  C.+ 
34-35°  C. 
34-25°  C. 
34-20°  C. 
34-10°  C.+ 


0 
0 
0 


Here  we  have  the  higher  temperature  twice  in  favour  of 
each  part,  with  three  neutral  points. 

But  although  the  neutral  point  must  necessarily  be  touched 
at  each  reversal  of  position  of  the  higher  temperature. 


6 


yet  it  by  no  means  follows  tliat  the  temperatures  of  the  two 
parts  remain  equal  sufficiently  long  to  enable  one  to  prove 
the  existence  of  neutrality  with  the  instruments  ordinarily 
used.  The  duration  of  the  condition  of  equality  may  be  too 
brief  to  be  noticeable  except  by  means  of  delicate  self- 
registering  appliances.  It  must,  moreover,  be  borne  in  mind 
that  equality  of  temperature  is,  at  best,  a  relative  condition 
depending  upon  the  delicacy  of  the  means  of  investigation 
employed  ;  thus — other  things  remaining  the  same — equality 
would  naturally  be  found  more  frequently  with  instru- 
ments incapable  of  testing  difference  of  temperature  less  than 
0"1°  C.  than  with  those  capable  of  testing  differences  of 
0"05°  C.  Further,  the  neutral  point  may  be  touched  and 
held  sufficiently  long  for  satisfactory  verification  without 
subsequent  reversal  of  the  position  of  higher  temperature 
ensuing.  Again,  the  writer  has  called  attention,  in  the 
work  already  cited,  to  the  curious  absence  of  any  definite 
connection  between  the  frequency  of  occurrence  of  neutrality 
or  of  superiority  of  temperature  on  a  side,  in  the  comparison 
of  two  parts,  and  the  average  thermometric  difference 
displayed  by  these  two  parts.  Thus,  two  parts  with  a  com- 
paratively slight  average  difference  of  temperature,  being 
thus,  as  it  were,  constantly  On  the  verge  of  equality  or  of  a 
change  of  position  of  higher  temperature  from  one  side  to 
the  other,  may  yet  seldom  show  equality  or  a  change  of  the 
position  of  higher  temperature  from  one  side  to  the  other, 
while  two  other  parts,  with  a  much  greater  average  difference 
of  temperature,  may  more  frequently  show  equality  or  a 
change  in  the  position  of  superiority  of  temperature  from 
one  side  to  the  other.  For  example,  two  parts,  "  a "  and 
"hj"  w^ith  an  average  difference  of  temperature  of  0"05°  C, 
may  show  80  per  cent,  of  cases  of  higher  temperature  for 
"  a,"  19  per  cent,  of  cases  of  higher  temperature  for  "  b," 
and  1  per  cent,  of  cases  of  equality  of  temperature;  while 
two  pai-ts,  "  c "  and  "  d,"  with  an  average  difference  of 
temperature  of  0'2°  C,  may  sTiow  50  per  cent,  of  cases  of 
higher  temperature  for  "  c,"  38  per  cent,  of  cases  of  higher 
temperature  for  "  d,"  and  12  per  cent,  of  equality  of  tem- 
perature. These  facts  show  that  the  variations  of  tempera- 
ture with  which  w'='  are  concerned  are,  in  a  considerable 
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measure  at  least,  not  simply  the  result  of  steady  and  gradual 
rises  and  falls  of  temperature,  differing  slightly  in  degree  in 
the  two  parts  compared,  due  to  regular  alterations  in  the 
rate  of  calorific  production  alone,  but  that  the  furnaces, 
which  we  may  suppose  the  parts  to  represent,  are,  in  many 
cases  at  any  rate,  liable  to  sudden  and  decided  interferences 
with  their  ordinary  action,  causing  rapid  and  irregular 
exaltations  and  depressions  of  their  powers,  and  this  in  each 
part  independently  of  the  other.  Thus,  it  is  evident  that  in 
the  case  of  "  c  "  and  "  d  "  given  above,  in  order  to  furnish 
such  relative  percentages  of  those  set  forth,  quick  rises  or 
falls  of  temperature  of  0-2°  C,  at  the  least,  must  have 
occurred,  every  time  equality  ensued  this  difference  having 
to  be  made  up,  and,  of  course,  a  still  greatest  deficit  having 
to  be  supplied  with  each  reversal  of  the  position  of  higher 
temperature. 

If  the  extreme  limits  of  thermal  range,  beyond  which  no 
rise  or  fall  can  normally  occur,  be  the  same  or  nearly  the 
same  in  the  two  parts  compared,  it  follows,  of  course,  that,  in 
a  united  rise  or  fall  of  temperature  in  both  parts,  as  these 
limits  are  approached  the  average  degree  of  difference  of 
temperature  would  naturally  tend  to  diminish,  until  finally, 
when  the  bounds  were  reached,  either  equality  would  be  pre- 
sent, or  a  minimum  difference  of  temperature  in  favour  of 
that  particular  part  the  extreme  thermal  limit  of  which  had 
the  highest  absolute  level.    But  even  with  the  extreme 
limits  nearly  the  same,  and  with  a  united  rise  or  fall  in  the 
two  parts  towards  a  higher  or  lower  general  level,  this  rise 
or  fall  may  be  very  unequal  in  the  two  parts  at  different 
periods,  and  thus  not  only  may  frequent  shiftings  of  the 
position  of  higher  temperature  from  one  side  to  the  other 
occur,  but  also  all  shades  of  difference  of  temperature  may 
be  found  at  different  levels,  according  as  the  rate  of  rise  or 
fall  varies  in  the  two  parts  independently  of  each  other. 
Therefore,  in  the  hypothetical  case  given  on  page  5,  of  a  rise 
from  34°  C.  to  35*1°  C,  the  uniform  difference  of  temperature 
of  0-1°  C,  given  for  the  sake  of  simplification,  would  not 
probably  be  maintained  throughout ;   but  although,  as  the 
general  level  rose  the  average  difference  might  diminish,  yet 
even  almost  to  the  extreme  upper  limit — supposing  the  rise 
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to  pass  decidedly  above  35'1°  C. — irregular  variations  might 
bring  about  as  great  differences  as  those  found  at  the  lower 
levels. 

Such  being  a  general  idea  of  the  conditions  under  which 
the  temperatures  of  two  parts  may  alter  so  as  to  leave  each 
part  at  certain  times  superior  in  temperature  to  the  other, 
or  again,  at  other  times,  both  parts  equal  in  temperature,  let 
ns  see  what  the  results  of  our  investigations  show  with  regard 
to  the  influence  of  the  degree  of  absolute  temperature  of 
the  head  on  the  frequency  of  occurrence  of  superiority  of 
temperature  on  a  given  side  or  of  equality  of  temperature  of 
the  two  sides. 

In  the  present  article  the  writer  proposes  to  analyse  the 
results  of  some  6000  observations  bearing  on  the  questions 
in  hand.  These  observations  are  contained  in  four  tables, 
constituting  each  a  separate  and  distinct  set  of  experiments. 
The  experiments  were  made  on  three  subjects,  the  mental  and 
physical  conditions  of  whom  were  thoroughly  known  to  the 
experimenter,  and  under  circumstances  where  all  external 
influences  likely  to  affect  the  results  were  under  careful 
supervision.*  The  division  of  the  results  into  the  four  tables 
is  purely  accidental,  depending  simply  on  the  fact  that  the 
observations  were  made  at  different  periods,  each  period  cor- 
responding to  the  contents  of  a  table.  Each  table,  there- 
fore, represents  an  independent  series  of  experiments  cover- 
ing the  greater  part  of  the  different  absolute  temperatures 
which  are  found  normally  in  the  portion  of  the  head  examined. 

The  part  of  the  head  examined  lies  back  of  the  external 
angular  process,  and  is  thus  bounded  : — Anteriorly,  by  the 
external  angular  process,  the  frontal  process  of  the  malar 
bone,  and  by  a  line  drawn  upward  from  the  external  angular 
process  parallel  to  the  general  plane  of  the  forehead ;  poste- 
riorly, by  a  line  drawn  upward  from  the  zygomatic  process 
of  the  temporal  bone  parallel  to  the  anterior  boundary  line, 
and  at  a  distance  from  it  of  37  mm.  ;  superiorly,  by  a  hori- 
zontal line  drawn  on  a  level  with  the  summit  of  the  super- 
ciliary arch  ;  inferiorly,  by  the  zygomatic  processes  of  the 

*  The  writer  has  elsewhere  laid  much  stress  on  the  importance  of  this  intimate 
knowledge  of  the  subject  of  experiment,  and  of  the  physical  surroundings  in 
which  such  experiments  nre  made, 
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malar  and  temporal  bones.  The  tract  thus  marked  off 
includes  of  the  writer's  abitrary  subdivisions,  the  5th  district, 
1st  tier,  anterior  region,  and  the  1st  district,  1st  tier,  middle 
region,  and  covers  the  "  frontal  station  "  of  Broca,  adopted 
also  by  Gray  and  by  Marigliano  and  Seppilli. 

In  making  the  experiments,  the  absolute  temperature  of 
one  side — usually  the  left  side — was  first  obtained,  sometimes 
with  the  thermometer,  and  sometimes  with  thermo-electric 
apparatus;  the  difference  of  temperature  between  the  two 
sides  was  then  taken,  always  using  for  this  purpose  thermo- 
electric apparatus,  and  this  difference,  added  to  or  deducted 
from  the  absolute  temperature  first  obtained,  gave  the  absolute 
temperature  of  the  second  side.  After  a  certain  number  of  com- 
parisons the  absolute  temperature  of  the  first  side  was  again 
tested,  and  the  averages  obtained  from  the  several  examina- 
tions taken  to  represent  the  results  of  that  particular  set  of 
observations.  The  method  of  taking  the  absolute  tempera- 
ture by  thermo-electric  means,  although  open  to  objections 
obvious  to  those  accustomed  to  such  investigations,  is  yet, 
in  experienced  hands,  on  the  whole  more  satisfactory  in  work 
like  the  present  than  the  use  of  the  thermometer ;  for  the 
former  method  can  be  conducted  rapidly  and  repeated  fre- 
quently, while  the  latter  requires  a  far  greater  length  of  time, 
during  which  no  comparisons  of  the  two  sides  can  be  made, 
and,  moreover,  by  the  covering  up  of  the  part  by  the  appli- 
ances necessary  to  protect  and  keep  in  place  the  bulb  of  the 
thermometer,  augments  the  temperature  of  the  part. 

It  will  be  observed  in  the  tables,  that  the  number  of 
observations  belonging  to  each  absolute  temperature  is  either 
fifteen  or  some  product  of  this  number.  The  reason  of  this 
is  as  follows.  The  object  of  the  investigations  was  to  find, 
in  the  case  of  each  absolute  temperature,  which  of  the  three 
conditions,  namely,  superiority  of  the  right  side,  superiority 
of  the  left  side,  or  equality  of  the  two  sides,  was  most  fre- 
quently present.  Now,  suppose  an  examination  at  a  given 
time,  with  an  absolute  temperature  of  34'5°  C.  (92-1°  F.)  on 
the  left  side,  shows  the  right  side  to  be  the  hotter  by  0'1°  C. 
(0-18°  F.).  Continuing  to  compare  the  two  sides  with 
thermo-piles,  we  might  go  on  for  half  an  hour  or  an  hour, 
still  finding  the  right  side  the  warmer  by  an  amount  equal 
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tOj  or  a  little  more  or  less  than,  that  first  found ;  but  the 
number  of  comparisons  which  could  be  made  in  the  times 
specified  might  vary  greatly  at  different  periods  and  under 
different  circumstances.  A  numbcjr  of  experimental  condi- 
tions beyond  the  control  of  the  experimenter  influence  the 
rapidity  with  which  such  observatipns  can  be  made.  At  one 
time  the  experimenter  might  pi'oceed  at  the  rate  of  an 
observation  every  half  minute,  while  at  another  time  several 
minutes  might  be  spent  with  no  certain  result,  and  yet  no 
change  might  have  occurred  in  the  relative  temperatures  of 
the  parts  compared.  It  would  be  out  of  place  and  occupy 
too  much  space  to  deal  here  with  these  causes  of  interference, 
which  have,  moreover,  been  fully  considered  by  the  writer  in 
the  work  alluded  to ;  it  sufiices  to  say  that,  through  them, 
the  number  of  observations  which  can  be  made  in  a  given 
time  may  be  decidedly  affected.  "While,  therefore,  in  half 
an  hour,  on  one  occasion,  with  the  absolute  temperature 
34"5°  C.  (92*1°  F.),  we  might  obtain  sixty  results  in  favour 
of  the  right  side,  in  the  same  time,  with  the  same  tempera- 
ture, on  another  occasion,  the  superiority  being  now  on  the 
left  side,  we  might  obtain  but  fifteen  results  in  favour  of  the 
latter  side.  Now  to  say  that,  at  the  particular  temperature 
in  question,  the  percentages  of  times  of  occurrence  of  supe- 
riority of  temperature  of  the  right  and  left  sides  are  respec- 
tively 80  and  20,  as  the  above  results  would  indicate,  would 
be  to  commit  an  obvious  error. 

The  method  pursued  in  these  investigations  was  : — After 
finding  the  absolute  temperature  of  one  side,  to  make  fifteen 
careful  comparisons  of  the  two  sides.  If  the  results  of  these 
comparisons  were  uniformly  in  favour  of  a  single  side  or  of 
equality,  and  if,  in  the  former  case,  the  differences  of  tem- 
perature noted  were  pretty  nearly  the  same,  the  results  were 
set  down  as  so  many  observations  for  that  particular  absolute 
temperature.  Nothing  more  was  recorded  for  the  time,  but 
the  temperature  was  tested  at  short  intervals  to  see  if  any 
change  occurred  either  in  the  absolute  temperature  of  the 
side  first  examined,  or  in  the  relative  temperatures  of  the 
two  sides.  If  the  absolute  temperature  changed,  of  course 
a  new  series  of  observations  were  made,  and  fifteen  results 
were  recorded  for  this  new  temperature.    The  same  course. 


was  pursued  if  the  position  of  higher  temperature  changed 
sides,  or  if  equality  was  substituted  for  superiority  of  a  side, 
or,  finally,  if  the  diiference  of  temperature  between  the  two 
sides  underwent  any  decided  change.  But  if  no  change 
occurred  in  the  space  of  three  quarters  of  an  hour,  fifteen 
more  results,  taken  from  those  meanwhile  made,  were  added  ; 
and  so  on  until  a  change  occurred.  If,  on  the  other  hand, 
at  the  start,  during  the  first  fifteen  observations,  any  decided 
change  took  place,  such  as,  for  example,  a  reversal  of  the 
position  of  higher  temperature,  the  course  adopted  was 
governed  by  the  number  of  observations  already  made.  If 
only  two  or  three  of  the  fifteen  observations  had  been  made 
the  results  were  ignored.  If  only  the  same  number  were 
wanting  to  make  up  the  fifteen,  the  full  complement  was 
counted  as  made.  If  half,  or  about  half,  of  the  full  number 
had  been  made,  they  were  put  aside  to  be  used  to  the  credit 
of  the  particular  condition  which  they  represented  in  some 
future  set  of  observations  in  which  the  same  absolute  tem- 
perature existed,  thus  going  to  make  up  another  complement 
of  fifteen.  As  a  rule,  however,  the  entire  fifteen  observa- 
tions were  completed  at  one  time  without  interruption. 

We  will  now  proceed  to  examine  the  tables. 

Each  table  is  divided  into  two  parts.  The  first  part  com- 
prises those  cases  in  which  the  higher  of  the  two  tempera- 
tutes  compared  is  35°  0.  (95°  P.),  or  above  that  point ;  and 
the  second  part  comprises  those  cases  in  which  the  higher 
of  the  two  temperatures  compared  is  below  35°  C.  The  first 
two  columns  consist  of  the  absolute  temperatures  of  the  two 
sides  ;  the  figures  of  the  third  and  fourth  columns  are  the  dif- 
ferences of  temperature  in  favour  of  one  side  or  the  other  as  the 
case  maybe;  the  fifth  column  gives  the  number  of  observations, 
and  the  sixth  column  indicates  whether  the  results  are  in  favour 
of  the  right  side,  or  of  the  left  side,  or  of  equality  of  the  two 
sides. 

The  tables  will  be  analysed  in  two  principal  ways  : — First, 
by  comparing  the  percentages  of  frequency  of  occurrence  of 
the  conditions  of  right  and  left  superiority  of  temperature 
and  of  equality  of  temperature  respectively,  in  the  two  parts 
into  which  each  table  is  divided  ;  and,  second,  by  comparing 
the  average  absolute  temperatures  of  the  three  conditions. 
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Table  1. 


1st  Part. — Cases  where  the  higher  of  the  two  temperatures 
compared  is  35°  C,  or  above  that  point. 


Absolute  temperatures. 

Dififerences  of  temperature. 
In  favour  of 

A 

UUl  UCl 
(J  1  u  UOCl 

Result  in 
favour  of 

t 

1 

r 

1  »  ^ 

Left  side. 

Kigiit  Side. 

Liett  side. 

Kignt  Slue. 

do  yoooo  c 

36  12500  (J. 

0 

0  22500  V. 

15 

Right  side 

oo'yoooo  c. 

35  97500  U. 

0 

A.A^7CAAO 

007500  Cy. 

if 

» 

oo -90000  IJ. 

o5  9000U  U. 

0 

A 

0 

yy 

iiquality 

35'90000  C. 

35  67500  C. 

0  22500  U. 

A 

Left  side 

ao'oOOOO  C. 

35  95000  (J. 

0 

A.I  C  AAAO 

0  ioUUO  U. 

» 

Right  side 

35'75000  C. 

35-90000  u. 

0 

A.I  CAAAO 

0  15000  (J. 

j» 

35"75000  U. 

35  75000  (J. 

0 

A 

0 

Equality 

35-75000  C. 

35  67500  (J. 

0  07500  U. 

A 

0 

Left  side 

35-70000  C. 

35-81250  C. 

0 

A.  1  1  OCaO  i~1 

0  115550  U. 

» 

Right  side 

35-70000  C. 

35-70000  C. 

0 

0 

)> 

Equality 

35"70000  U. 

o5  51250  (J. 

U  18750  (J. 

A 
U 

ft 

Le't  side 

35-60000  C. 

35-90000  C. 

0 

a.oaaaao  /~t 

0  300U0  C 

ft 

Right  side 

35-60000  C. 

35-77490  C. 

A 

0 

^  A  A  AO 

0  17490  (j. 

»> 

11 

35-55000°  C. 

35-66250  C. 

0 

a.t  1  eiCAO 

0  11250  C. 

S> 

j» 

35-55000°  C. 

35-55000°  C. 

0 

0 

99 

Equality 

35-55000°  C. 

35-47500  C. 

0-07500  C. 

A 

0 

l> 

Left  side 

35-50000°  C. 

35-65000°  C. 

0 

A.T  ff  AAAO 

0-15000  t). 

30 

Right  side 

35-50000°  C. 

35-45000°  C. 

0-05000°  C. 

0 

15 

Left  side 

35-50000°  C. 

35-05000°  C. 

0-45000°  C. 

0 

99 

» 

35-45000"  C. 

35-45000°  C. 

0 

0 

J* 

Equality 

35-40000°  C. 

35-17500°  C. 

0-22500°  C. 

0 

93 

Left  side 

35-40000°  C. 

35-62500°  C. 

0 

0-22500°  C. 

Jt 

Right  side 

35-40000°  C. 

35-47500°  C. 

0 

0-07500°  C. 

tt 

» 

35-40000°  C. 

35-40000°  C. 

0 

0 

1J 

Equality 

35-25000°  C. 

35-32500°  C. 

0 

0-07500°  C. 

)9 

Right  side 
Equality 

35-25000°  C. 

35-25000°  C. 

0 

0 

99 

35-20000°  C. 

35  42500°  C. 

0 

0-22500°  C. 

» 

Right  side 

35-20000°  C. 

35-20000°  C. 

0 

0 

60 

Equality 

35-20000°  C. 

35-35000°  C. 

0 

0-15000°  C. 

15 

Right  side 

35-20000°  C. 

34-93750°  C. 

0-26250°  C. 

0 

9> 

Left  side 

35-15000°  C. 

35-18750°  C. 

0 

0-03750°  C. 

t» 

Right  side 

35-15000°  C. 

35-15000°  C. 

0 

0 

19 

Equality 

35-10000°  C. 

35-21250°  C. 

0 

0-11250°  C. 

tt 

Right  side 

35-10000°  C. 

35-25000°  C. 

0 

0-15000°  C. 

30 

35-10000°  C. 

35-10000°  C. 

0 

0 

15 

Equality 

35-05000°  C. 

35-23750°  C. 

0 

0-18750°  C. 

Right  side 

35-05000°  C. 

34-90000°  C. 

0-15000°  C. 

0 

Left  side 

35-00000°  C. 

35-15000°  C. 

0 

0-15000°  C. 

» 

Right  side 
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Table  1. 


2nd  Part.— Oases  where  the  higher  of  the  two  temperatures 
compared  is  below  35°  C. 


Absolute  temperatures. 

DifEerences  of  temperature. 
In  favour  of 

A   

jji  uiDuei 

OI  O  UotJl 

vaLioiis. 

Kesult  in 
favour  of 
,  '  ^ 

f 

Left  side. 

Right  side. 

Left  side. 

Eight  side. 

15 

34-90000°  C. 

34-90000°  C. 

0 

0 

Equality 

34-90000°  C. 

34-72501°  C. 

0-17499°  C. 

0 

30 

Left  side 

34-80000°  C. 

34-95000°  C. 

0 

0-15000°  C. 

15 

Eight  side 

34-80000°  C. 

34-87500°  C. 

0 

0-07500°  C. 

» 

34-80000°  C. 

34-80000°  C. 

0 

0 

Equality 

34-80000°  C. 

34-65000°  C. 

0-15000°  C. 

0 

Left  side 

34-75000°  C. 

34-97500°  C. 

0 

0-22500°  C. 

» 

Right  side 

34-75000°  C. 

34-75000°  C. 

0 

0 

Equality 

34-65000°  C. 

34-53750°  C. 

0-11250°  C. 

0 

» 

Left  side 

34-60000°  C. 

34-71250°  C. 

0 

0-11250°  C. 

Eight  side 

34-60000°  C. 

34-52500°  C. 

0-07500°  C. 

0 

i> 

Left  side 

34-60000°  C. 

34-60000°  C. 

0 

0 

5> 

Equality 

34-60000°  C. 

34-24000°  C. 

0-36000°  C. 

0 

30 

Left  side 

34-55000°  C. 

34-77500°  C. 

0 

0-22500°  C. 

15 

Eight  side 

34-55000°  C. 

34-75625°  C. 

0 

0-20625°  C. 

99 

34-55000°  C. 

34-55000°  C. 

0 

0 

30 

Equality 

34-55000°  C. 

34-32500°  C. 

0-22500°  C. 

0 

15 

Left  side 

34-40000°  C. 

34-55000°  C. 

0 

0-15000°  C. 

Right  side 

34-40000°  C. 

34-40000°  C. 

0 

0 

» 

Equality 

34-40000°  C. 

34-10000°  C. 

0-30000°  C. 

0 

» 

Left  side 

34-30000°  C. 

34-46249°  C. 

0 

0-16249°  C. 

30 

Right  side 

34-30000°  C. 

34-30000°  C. 

0 

0 

15 

Equality 

34-25000°  C. 

34-10000°  C. 

0-15000°  C. 

0 

» 

Left  side 

34-20000°  C. 

34-47000°  C. 

0 

0-27000°  C. 

30 

Right  side 

34-20000°  C. 

34-27500°  C. 

0 

0-07500°  C. 

15 

34-20000°  C. 

34-20000°  C. 

0 

0 

45 

Equality 

34-20000°  C. 

33-70002°  C. 

0-49998°  C. 

0 

30 

Left  side 

34-15000°  C. 

34-45000°  C. 

0 

0-30000°  C. 

15 

Right  side 

34-10000°  C. 

34-10000°  C. 

0 

0 

» 

Equality 

34-05000°  C. 

33-80001°  C. 

0-24999°  C. 

0 

99 

Left  side 

33-95000°  C. 

34-40000°  C. 

0 

0-45000°  C. 

» 

Right  side 

33-65000°  C. 

33-95000°  C. 

0 

0-30000°  C. 

>i 

33-45000°  C. 

33  75000°  C. 

0 

0-30000°  C. 

99 

99 

33-10000°  C. 

33  02500°  C. 

0-07500°  C. 

0 

9y 

Left  side 

33-10000°  C. 

33-32500°  C. 

0 

0-22500°  C. 

» 

Right  side 
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Table  2. 


1st  Part. — Cases  where  the  higher  of  the  two  temperatures 
compared  is  35°  0.,  or  above  that  point. 


Absolute  temperatures. 

A 

Differences  of  temperature. 
In  favour  of 

.A 

Number 
of  obser- 
vations. 

Xlil^SUlL  111 
A 

f 

Left  side. 

Right  side. 

f 

Left  side. 

^ 

Riglit  side. 

f  1 

36-10000°  C. 

35-98750°  C. 

0-11250°  C. 

0 

1 S 

36-10000°  C. 

36-32500°  C. 

0 

0-22500°  C. 

t) 

Right  side 

36-10000°  C. 

36-10000°  C. 

0 

0 

)) 

n.n  mil  T.v 

35-90000°  C. 

35-99999°  C. 

0 

0-09999°  C. 

T\  1      11  f-.  SIMP 
XV'il^llU  OlUC 

35-90000°  C. 

35-90000°  C. 

0 

0 

30 

Rn  nn nhv 

-L2i  U  1 1 1  111  U  V 

35-80000°  C. 

35-95000°  C. 

0 

0-15000°  C. 

Xv!.^llU  OlUC 

35  80000°  C. 

35-80000°  C. 

0 

0 

30 

Equality 

35-80000°  C. 

36-04375°  C. 

0 

0-24375°  C. 

15 

Right  side 

35-80000°  C. 

35-68750°  C. 

0-11250°  C. 

0 

i) 

Left  side 

35-75000°  C. 

35-87499°  C. 

0 

0-12499°  C. 

Right  side 
Equality 

35-75000°  C. 

35-75000°  C. 

0 

0 

30 

35-75000°  C. 

35-63750°  C. 

0-11250°  C. 

0 

15 

Left  side 

35-60000°  C. 

35-67500°  C. 

0 

0-07500°  C. 

If 

Right  side 

35-60000"^  C. 

35-60000°  C. 

0 

0 

9> 

Equality 

35-60000°  C. 

35-41250°  C. 

0-18750°  C. 

0 

>f 

Left  side 

35-55000°  C. 

35-70000°  C. 

0 

0-15000°  C. 

>y 

Right  side 

35-50000°  C. 

35-68750°  C. 

0 

0-18750°  C. 

9> 

35-50000°  C. 

35-50000°  C. 

0 

0 

» 

Equality 

35-50000°  C. 

35-20000°  C. 

0-30000°  C, 

0 

Left  side 

35-45000°  C. 

35-45000°  C. 

0 

0 

9) 

Equality 

35-40000°  C. 

35-47500°  C. 

0 

0-07500°  C. 

I) 

Right  side 

35-40000°  C. 

35-21250°  C. 

0-18750°  C. 

0 

>) 

Left  side 

35-20000°  C. 

35-27500°  C. 

0 

0-07500°  C. 

J» 

Right  side 
Equality 

35-20000''  C. 

35-20000°  C. 

0 

0 

30 

35-15000°  C. 

35-30000°  C. 

0 

015000°  C. 

15 

Right  side 

35-05000°  C. 

35-27500°  C. 

0 

0-22500°  C. 

35-00000°  C. 

35-22500°  C. 

0 

0-22500°  C. 

» 

35-00000°  C. 

35-00000°  C. 

0 

0 

Equality 

15 


Table  2. 


2nd  Part. — Cases  where  the  higher  of  the  two  temperatures 
compared  is  below  35°  C. 


Absolute  temperatures. 


Differences  of  temperature. 
In  favour  of 


Left  side. 

Eight  side. 

Left  side. 

Right  side. 

34'90000  C. 

34-97500  C. 

0 

0-07500°  C. 

31'90000°  C. 

34-90000°  C. 

0 

0 

34-70000  C. 

34-92500  C. 

0 

0-22500°  C. 

34-70000°  C. 

34-40000°  C. 

0-30000°  C. 

0 

o4  OOUUU  (J. 

34  87500  C 

0 

0-22oOO  C. 

34-65000°  C. 

34-35000°  C. 

0-30000°  C, 

0 

34-60000°  C. 

34-79500°  C. 

0 

0-19500  C. 

34-60000°  C. 

34-60000°  C. 

0 

0 

34-60000°  C. 

34-52500°  C. 

0-07500°  C, 

0 

34-55000°  C. 

34-79375°  C. 

0 

0-24375°  C. 

34-40000°  C. 

34-55000°  C. 

0 

0-15000°  C. 

34-40000°  C. 

34-49999°  C. 

0 

0-09999°  C. 

34-40000°  C. 

34-28750°  C. 

0-11250°  C. 

0 

34-40000°  C. 

34-40000°  C. 

0 

0 

34-30000°  C. 

34-60000°  C. 

0 

0-30000°  C. 

34-30000°  C. 

34-37500°  C. 

0 

0-07500°  C. 

34-30000°  C. 

34-30000°  C. 

0 

0 

34-30000°  C. 

34-00000°  C. 

0-30000°  C. 

0 

34-20000°  C. 

34-57500°  C. 

0 

0-37500°  C. 

34-10000°  C. 

34 13750°  C. 

0 

0  03750°  C. 

34-10000°  C. 

34-10000°  C. 

0 

0 

34  05000°  C. 

33-92501°  C. 

0-12499°  C. 

0 

34-05000°  C. 

84-24998°  C. 

0 

0-19998°  C. 

33-95000°  C. 

34-25000°  C. 

0 

0-30000°  C. 

33-52500°  C. 

33-67500°  C. 

0 

015000^  C. 

33-52500°  C. 

33  52500°  C. 

0 

0 

3310000°  C. 

33-25000°  C. 

0 

0-15000°  C. 

33-10000°  C. 

32-87500°  C. 

0-22500°  C. 

0 

Number 
of  obser- 
vations. 


15 


Eesult  in 
favour  of 


Right  side 
Equality 
Right  side 
Left  side 
Right  side 
Left  side 
Right  side 
Equality- 
Left  side 
Right  side 


Left  side 
Equality 
Right  side 

Equality 
Left  side 
Right  side 

Equality 
Lef  t  side 
Right  side 


Equality 
Right  side 
Left  side 


16 


Table  3. 


1st  Part. — Cases  where  the  higher  of  the  two  temperatures 
compared  is  35°  C,  or  above  that  point. 


Absolute  temperatures. 

Differences  of  temperature. 
In  favour  of 

^11  !YlV»Pl* 

XI  UllJ  IJX^l 

Result  in 
favour  of 

c 

■\ 

f 

<  '  ^ 

Left  side. 

Right  side. 

Left  side. 

Right  side. 

35'70000  C. 

35-7OOO0  C. 

0 

0'05555°  C. 

15 

Right  side 

35*70000°  C. 

35-72777  C. 

0 

0-02777  C. 

j> 

35-70000  C. 

35-70000  C. 

0 

0 

30 

Equality 

35'DoOOO  U. 

35  53889  C. 

0 11111  c. 

0 

15 

Left  side 

35  60000  C. 

35-71111  C. 

0 

011111  C. 

30 

Right  side 

35  50000  U. 

35-61111  C. 

0 

0-11111  C. 

15 

» 

35'50000  C. 

35-77775  C. 

0 

^i'Zlllh  C. 

» 

35  50000  C. 

35  58333  C. 

0 

0-08333  (J, 

*» 

35-50000°  C. 

35-55555  C. 

0 

0-05555  C. 

» 

f> 

85-50000°  C. 

35-50000  C. 

0 

0 

Equality 

35-40000  C. 

35-51111  C. 

0 

O'lllll  c. 

45 

Right  side 

35-40000°  C. 

35-48333  C. 

0 

0-08333  C. 

30 

» 

35-40000°  C. 

35-45555  C. 

0 

0-05555  C. 

15 

» 

35-40000  C. 

35-44166  C. 

0 

0  04166  U, 

>i 

35-40000  C. 

35-40000  C. 

0 

0 

45 

Equality 

35-40000  C. 

35-34445  C. 

0-05555  U. 

0 

15 

Left  side 

35-40000°  C. 

35-35834  C. 

0-04166  C. 

0 

35-35000°  C. 

35-46111  C. 

0 

O'lllll  (J. 

30 

Right  side 

35-35000°  C. 

35-40555  C. 

0 

0-05555  C. 

15 

35-35000°  C. 

35-37777  C. 

0 

0-02777  C. 

J) 

35-35000°  C. 

35-35000  c. 

0 

0 

30 

Equality 

35-30000°  C. 

35-41111  C. 

0 

0-11111  u. 

i'j 

Right  side 

35-30000°  C. 

35-46666°  C. 

0 

0-16666  C. 

15 

3> 

35-30000°  C. 

35-35555°  C. 

0 

0  05555  C. 

»» 

33 

35-30000°  C. 

35  30000°  C. 

0 

0 

45 

Equality 

35-30000°  C. 

35-20277°  C. 

0-09723°  C. 

0 

80 

Left  side 

35-30000°  C. 

35-17222°  C. 

0-12778  C. 

0 

15 

33 

35-25000°  C. 

35-47222°  C. 

0 

0-22222  C. 

30 

Right  side 

35-20000°  C. 

35-56110°  C. 

0 

0-36110  C. 

15 

33 

35-20000°  C. 

35-36666°  C. 

0 

0-16666  C. 

»s 

35-20000°  C. 

35-31111°  C. 

0 

0-11111°  C. 

30 

33 

35-20000°  C. 

35-26944°  C. 

0 

/-V  r\^r\  A  AO  /-^ 

0-06944  C. 

33 

35-15000°  C. 

35-26111°  C. 

0 

0-11111  c. 

a 

33 

35-15000°  C. 

35-24444°  C. 

0 

0-09444°  C. 

15 

33 

35-15000°  C. 

35-15000°  C. 

0 

-  0 

Equality 

35-10000°  C. 

35-32222°  C. 

0 

0-22222°  C. 

99 

Right  side 

35-10000°  C. 

35-23888°  C. 

0 

0-13888°  C. 

» 

33 

35-10000°  C. 

35-21111°  C. 

0 

0-11111°  C. 

99 

33 

35-10000°  C. 

35-19722°  C, 

0 

0  09722°  C. 

}> 

33 

35-10000°  C. 

35-05834°  C. 

0-04166°  C. 

0 

99 

Left  side 

35-05000°  C. 

35-27222°  C. 

0 

0-22222°  C. 

93 

Right  side 

35-00000°  C. 

35-11111°  C. 

0 

0-11111°  C. 

45 

» 

35-00000°  C. 

35-08333°  C. 

0 

0-08333°  C. 

15 

33 

35-00000°  C. 

35-00000°  C. 

0 

0 

30 

Equality 

35-00000°  C. 

34-93056°  C. 

0  06944°  C. 

0 

15 

Left  side 

34-95000°  C. 

35-06111°  C. 

0 

0-11111°  C 

)t 

Right  side 

34-90000°  C. 

35-12222°  C. 

0 

0-22222°  C. 

>t 

13 

34-90000°  C. 

35-01111°  C. 

0 

0  11111°  C. 

n 

33 
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Table  3. 


2nd  Part. — Cases  where  the  higher  of  the  two  temperatures 
compared  is  below  35°  C. 


Absolute  temperatures. 

A 

Differences  of  temperature. 
In  favour  of 

Number 
of  obser- 
vations. 

-ttesuit  in 
favour  of 

f 

r  ^ 

Left  side. 

Right  side. 

Left  side. 

Right  side. 

34-90000°  C. 

34-99722°  C. 

0 

0-09722°  C. 

45 

Right  side 

34-90000°  C. 

34'95555°  C. 

0 

0-05555°  C. 

OA 

34-90000°  C. 

34-78889°  C. 

0-11111°  c. 

0 

15 

Left  side 

34-90000°  C. 

34-90000°  C. 

0 

0 

30 

Equality- 

34-85000°  C. 

34-91944°  C. 

0 

0  06944°  C. 

Right  side 

34-85000°  C. 

34-62778°  C. 

0-22222°  C. 

0 

15 

Left  side 

34  80000°  C. 

34  96666°  C. 

0 

0-16666°  C. 

30 

Right  side 

34-75000°  C. 

34-69445°  C. 

0-05555°  C. 

0 

15 

Left  side 

34-75000°  C. 

34'84722°  C. 

0 

0-09722°  C. 

30 

Right  side 

34-75000°  C. 

34-75000°  C. 

0 

0 

45 

Equality 

34-75000°  C. 

34-63889°  C. 

0-11111°  C. 

0 

15 

Left  side 

34-70000°  C. 

34-97777°  C. 

0 

0-27777°  C. 

30 

Right  side 

34-60000°  C. 

34-82222°  C. 

0 

0-22222°  C. 

»> 

34-60000°  C. 

34-54445°  C. 

0-05555°  C. 

0 

15 

Left  side 

34-55000°  C. 

34-43889°  C. 

0-11111°  C. 

0 

>> 

9) 

34-50000°  C. 

34-68055°  C. 

0 

0-18055°  C. 

30 

Right  side 

34-40000°  C. 

34-45555°  C. 

0 

0  05555°  C. 

15 

34-35000°  C. 

34-46111°  C. 

0 

0-11111°  C. 

45 

34-30000°  C. 

34-18889°  C. 

0-11111°  C. 

0 

15 

Left  side 

34-30000°  C. 

34-57777°  C. 

0 

0-27777°  C. 

30 

Right  side 

34-25000°  C. 

34-30555°  C. 

0 

0-05555°  C. 

15 

99 

34-20000°  C. 

34-31111°  C. 

0 

0-11111°  C. 

30 

99 

34-20000°  C. 

34-14445°  C. 

0-05555°  C. 

0 

15 

Left  side 

34-07500°  C. 

34-35277°  C. 

0 

0-27777°  C. 

30 

Right  side 

33-80000°  C. 

34-10555°  C. 

0 

0-30555°  C. 

15 

99 

2 
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Table  4. 


IsT  Paet. — Cases  wliere  the  higher  of  the  two  temperatures 
compared  is  85°  C,  or  above  that  point. 


Absolute  temperatures. 

Uifferences  of  temperature, 
lu  favour  of. 

A 

Number 
of  obser- 
vations. 

Result  in 
favour  of 
 *  , 

f 

■\ 

I 

Left  side. 

Right  side. 

Left  side. 

Right  side. 

36-40000°  C. 

36-40000°  C. 

0 

0 

15 

Equality 

36-30000°  C. 

36-22500°  C. 

0-07500°  C. 

0 

»> 

Left  side 

36-20000°  C. 

36-20000°  C. 

0 

0 

>> 

Equality 

36-20000°  C. 

36-12500°  C. 

0-07500°  C. 

0 

Left  side 

36-15000°  C. 

36-15000°  C. 

0 

0 

30 

Equality 

36-15000°  C. 

36  03889°  C. 

0-11111°  C. 

0 

15 

Left  side 

36-10000°  C. 

36-10000°  C. 

0 

0 

Equality 

36-10000°  C. 

36-00000°  C. 

010000°  C. 

0 

Left  side 

36-00000°  C. 

35-90000°  C. 

0  10000°  c. 

0 

36-00000°  C. 

36-07500°  C. 

0 

0-07500°  C. 

Right  side 

36-00000°  C. 

36  00000°  C. 

0 

0 

30 

Equality 

36-00000°  C. 

35  85000°  C. 

0-15000°  C. 

0 

Left  side 

36-00000°  C. 

36-15000°  C. 

0 

0-15000°  C. 

15 

Right  side 

35-95000°  C. 

35-87500°  C. 

0-07500°  C. 

0 

Left  side 

35-90000°  C. 

35-78889°  C. 

0-11111°  C. 

0 

45 

35-90000°  C. 

35-90000°  C. 

0 

0 

Equality 

35-90000°  C. 

36-01111°  C. 

0 

0-11111°  c. 

15 

Right  side 

35-85555°  C. 

35-80000°  C. 

0-05555°  C. 

0 

30 

Left  side 

35-85000°  C. 

35-90555°  C. 

0 

0-05555°  C. 

Id 

Right  side 

35  80000°  C. 

35-93888°  C. 

0 

0-13888°  C. 

60 

35-80000°  C. 

35-85555°  C. 

0 

0-05555°  C. 

75 

35-80000°  C. 

35-68889°  C. 

0-11111°  C. 

0 

15 

Left  side 

35-80000°  C. 

35-80000°  C. 

0 

0 

30 

Equality 

35-75000°  C. 

35-86111°  C. 

0 

0 11111°  C. 

Right  side 

35-75000°  C. 

35-75000°  C. 

0 

0 

15 

Equality 

35'70000°  C. 

35-75555°  C. 

0 

0-05555"  C. 

Right  side 

35-65000°  C. 

35-76111°  C. 

0 

0-11111°  C. 

35-65000°  C. 

35-53889°  C. 

0-11111°  C. 

0 

Left  side 

35-60000°  C. 

35-48889°  C 

0-11111°  C. 

0 

30 

35-60000°  C. 

35-68333°  C. 

0 

0-08333°  C. 

15 

.  Right  side 

35-55000°  C. 

35-66000°  C. 

0 

011000°  C. 

35-55000°  C. 

35-55000°  C. 

0 

0 

Equality 

35-50000°  C. 

35-77775°  C. 

0 

0-27775°  C. 

90 

Right  side 

35-50000°  C. 

35-38889°  C, 

0-11111°  c. 

0 

45 

Left  side 

35-50000°  C. 

35-50000°  C. 

0 

0 

30 

Equality 

35-45000°  C. 

35-56111  C. 

0 

U  ilii± 

15 

Right  side 

35-40000°  C. 

35-45555°  C. 

0 

0-05555°  C. 

35-40000°  C. 

35-28889°  C. 

0-11111°  c. 

0 

Left  side 

35-40000°  C. 

35-32223°  C. 

0-07777°  C. 

0 

tJ 

»  j» 

35-40000°  C. 

35-40000°  C. 

0 

0 

>J 

Equality 

35-35000°  C. 

35-51666°  C. 

0 

016666°  C. 

30 

Right  side 

35.35000°  C. 

35-37777°  C. 

0 

0  02777°  C. 

15 

it  j» 

35-35000°  C. 

35-18334°  C. 

0-16b66°  C. 

0 

3» 

Left  side 

35-35000°  C. 

35-35000°  C. 

0 

0 

tp 

Equality 

35-30000°  C. 

35-46666°  C. 

f 

0-16666°  C. 

»» 

Right  side 

35-30000°  C. 

35-24445°  C. 

0-05S55°  C. 

0 

Jt 

Left  side 

35-30000°  C. 

35-41111°  C. 

6 

011111°  C. 

>t 

Right  side 

35-25000°  C. 

35-18056°  C. 

0-06944°  C. 

0 

Left  side 

35-20000°  C. 

35-25555°  C. 

0 

0-05555°  C. 

30 

Right  side 
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Absolute  temperatures. 


Left  side. 
35-20000°  C. 
35-00000°  C. 
85-00000°  C. 
35  00000°  C. 
35  00000°  C. 
34-90000°  C. 


Right  side. 
35-20000°  C. 
35-11111°  C. 
35-00000°  C. 

34-  97223°  C. 
3i-88889°  C. 

35-  01111°  G. 


Differences  of  temperature 
In  favour  of. 


Left  side. 
0 
0 
0 

0-02777°  0. 
0'11111°  C. 
0 


Kight  side. 
0 

0-11111°  C. 
0 
0 
0 

0-11111°  C. 


Number 
of  obser- 

VJl  f.K^H  Q 

Result  in 
favour  of 

45 

r  '  ^ 

Equality 

15 

Right  side 

>t 

Equality 

i» 

Left  side 

30 

>t  » 

15 

Eight  side 

Table  4 

2nd  Part. — Cases  where  the  h 

;'ed  is 


C. 

c. 
c. 
c. 
c. 


34-90000°  C. 
34-90000°  C. 
34-90000°  C. 
34-85000°  C. 
34-85000' 
34-80000° 
34-80000° 
34-80000' 
34-75000° 
34-70000°  C. 
34-65000°  C. 
34-65000°  C. 
34-60000°  C. 
34-60000°  C. 
34-60000°  C. 
34-55000°  C. 
34-55000°  C. 
34-50000°  C. 
34-50000°  C. 
34-45000°  C. 
34-45000°  C. 
34-45000°  C. 
34-40000°  C. 
34-35000°  C. 
34-35000° 
34-30000° 
34-30000° 
34-25000° 
34-25000° 
34-20000° 
34-20000' 
34-15000°  C. 
34-15000°  C. 
34-10000°  C. 
34-05000°  C. 
34-05000°  C. 
34-00000°  C. 
33-95000°  C. 
33-70000° 
33-65000' 
33-50000° 


C. 
C. 
C. 
C. 
C. 
C. 
C. 


C. 
C. 
C. 


33-20000°  C. 


'  C. 

'  c. 
'  c. 
'  c. 
'  c. 

'C. 

'  c 

'C. 
'C. 

'  c. 

'C. 
'C. 

c. 


compar 

34-95555°  C. 
34-78889°  C. 
34-90000°  C. 
34-98888°  C. 
34-79445°  C. 
34-91111°  C. 
34-80000°  C. 
31-68889° 
34-86111' 
34-47778' 
34-81666' 
34-53889' 
34-71111' 
34-60000' 
34-37778" 
34-66111' 
34  60555' 
34-50000' 
34-38889' 
34-56111' 
34-45000°  C. 
34-22778°  C. 
34-55000°  C. 
34-50000°  C. 
34-35000°  C. 
34-35555°  C. 
34-30000°  C. 
34-41666°  C. 
34-02778°  C. 
34-20000°  C. 
34-14445°  C. 
34-03889°  C. 
34-20555°  C. 

33-  87778°  C. 

34-  27222°  C. 
34-10555°  C. 
3411111°  C. 
34-17222°  C. 
33-58889°  C. 
33-87222°  C. 
33-61111°  C. 


igher  of  the  two  temperatares 
below  35°  C. 


33-42222°  C. 


0 


0' 


0- 


0 

11111° 
0 
0 

05555° 
0 
0 

•11111° 
0 

•22222° 
0 

•11111° 
0 
0 

-22222° 
0 
0 
0 

■11111° 
0 
0 

'22222° 
0 
0 
0 
0 
0 
0 

22222° 
0 

05555° 
11111° 
0 

22222° 
0 
0 
0 
0 

11111° 
0 
0 
0 


C. 


0-05555°  C. 
0 
0 

0-13888°  C. 
0 

0-11111°  c. 
0 
0 

0-11111°  c. 
0 

0-16666°  C. 
0 

0-11111°  C. 
0 
0 

0-11111°  C. 
0-05555°  C. 

0 

0 

0-11111°  C. 
0 
0 

0-15000°  C. 
0^15000°  C. 
0 

0-05555°  C. 
0 

016666°  C. 
0 
0 
0 
0 

0-05555°  C. 
0 

0-22222°  C. 
0-05555°  C. 
0-11111°  C. 
0-22222°  C. 
0 

0-22222°  C. 
0-11111°  C. 
0-22222°  C. 


15 


30 


15 

>» 

30 
15 
45 
15 
30 
15 
15 
30 

»» 

15 

45 
15 


30 
15 
30 
15 


15 


30 
15 
30 
15 
45 
15 


Right  side 
Left  side 
Equality 
Right  side 
Left  side 
Right  side 
Equality 
Left  side 
Right  side 
Left  side 
Right  side 
Left  side 
Right  side 
Equality 
Left  side 
Right  side 

))  )» 

Equality 
Left  side 
Right  side 
Equality 
Left  side 
Right  side 

'>  » 
Equality 
Right  side 
Equality 
Right  side 
Left  side 
Equality 
Left  side 

'.'  " 
Right  side 

Left  side 

Right  side 


Left  side 
Right  side 
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Examining  the  above  analysis,  we  arrive  at  the  following 
conclusions  for  each  table  : 

Table  I. 

1st.  The  percentage  of  times  of  occurrence  of  superiority 
of  temperature  on  the  left  side  is  greater  at  the  lower  of  the 
two  temperatures  by  11  "6279. 

2nd.  The  percentage  of  times  of  occurrence  of  superiority 
of  temperature  on  the  right  side  is  greater  at  the  higher  of 
the  two  temperatui-es  by  9"3023. 

3rd.  The  percentage  of  times  of  occurrence  of  equality  of 
temperature  of  the  two  sides  is  greater  at  the  higher  of  the 
two  temperatures  by  2'3256. 

4th.  Omitting  the  cases  of  equality  of  temperature,  the 
left  side  gains  and  the  right  side  loses  1 5*162  per  cent.,  at 
the  lower  of  the  two  temperatures. 

Table  2. 

1st.  The  percentage  of  times  of  occurrence  of  superiority 
of  temperature  on  the  left  side  is  greater  at  the  lower  of  the 
two  temperatures  by  6'250. 

2nd.  The  percentage  of  times  of  occurrence  of  superiority 
of  temperature  on  the  right  side  is  greater  at  the  lower  of 
the  two  temperatures  by  12'946. 

3rd.  The  percentage  of  times  of  occurrence  of  equality  of 
temperature  of  the  two  sides  is  greater  at  the  higher  of  the 
two  temperatures  by  19*196. 

4th.  Omitting  the  cases  of  equality  of  tempei^ature,  the 
two  sides  preserve  very  neai^y  the  same  percentages  at  the 
two  temperatui-es,  the  left  side  gaining  and  the  right  side 
losing  only  0*24  per  cent.,  at  the  lower  of  the  two  tempera- 
tures. 
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Table  3. 

1st.  The  percentage  of  times  of  occurrence  of  superiority 
of  temperature  on  the  left  side  is  greater  at  the  lower  of  the 
two  temperatures  by  7'2829. 

2nd.  The  percentage  of  times  of  occurrence  of  superiority 
of  temperature  on  the  right  side  is  greater  at  the  lower  of 
the  two  temperatures  by  r4005. 

3rd.  The  percentage  of  times  of  occurrence  of  equality  of 
temperature  of  the  two  sides  is  greater  at  the  higher  of  the 
two  temperatures  by  8"6834. 

4th.  Omitting  the  cases  of  equality  of  temperature^  the  left 
side  gains  and  the  right  side  loses  6'8068  per  cent,  at  the 
loiuer  of  the  two  temperatures. 

Table  4. 

1st.  The  percentage  of  times  of  occurrence  of  superiority 
of  temperature  on  the  left  side  is  greater  at  the  higher  of  the 
two  temperatures  by  8"8294. 

2nd.  The  percentage  of  times  of  occurrence  of  superiority 
of  temperature  on  the  right  side  is  greater  at  the  lower  of 
the  two  temperatures  by  20'8514. 

3rd.  The  percentage  of  times  of  occurrence  of  equality  of 
temperature  of  the  two  sides  is  greater  at  the  higher  of  the 
two  temperatures  by  12"022. 

4th.  Omitting  the  cases  of  equality  of  temperature,  the 
left  side  loses  and  the  right  side  gains  16'2991  per  cent.,  at 
the  lower  of  the  two  temperatures. 

Comparing  together  the  results  obtained  from  the  four 
tables  given  above,  we  find  them  to  be,  in  a  great  measure, 
contradictory  of  each  other.  In  only  one  respect  do  all  four 
sets  of  observations  agree,  namely,  in  the  existence  of  the 
greater  percentage  of  equality  of  temperature  at  the  higher 
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temperature.  Tables  1,  2,  and  3,  agree  in  showing  the 
greater  percentage  of  superiority  of  temperature  on  the  left 
side  at  the  lower  temperature ;  but  in  Table  4  the  greater 
percentage  of  this  condition  is  found,  on  the  contrary,  at  the 
higher  temperature.  In  Tables  2,  3,  and  4,  the  greater  per- 
centage of  superiority  of  temperature  on  the  right  side  is 
found  at  the  lower  tempei'ature ;  but  in  Table  1  the  greater 
percentage  of  this  condition  occurs  at  the  higher  temperature. 
In  Tables  1,  2,  and  3,  the  percentage  of  left  superiority 
increases,  and  that  of  right  superiority  diminishes,  relatively 
to  each  other,  at  the  lower  temperature,*  while  in  Table  4 
the  reverse  occurs,  right  superiority  gaining  and  left  supe- 
riority losing,  at  the  lower  temperature.' 

In  the  following  table  the  apportionment  of  the  higher  per- 
centages of  the  three  conditions  to  tbe  two  teaperatures,  in 
the  four  tables,  is  shown  : 

*  In  Table  2  the  difference  at  tlie  two  temperatures  is  so  slight  that  it  may 
he  disregarded. 
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'^Left  side 
Eight  „ 
Equality- 
Left  and  right 
sides  alone. 

Left  side 
^Eiglit  „ 


Temperatures  of  35°  C, 
and  above. 

Percentages  of  excess. 

0 

,  .  9-3023  .  , 
.    .    2-3256  . 


0 

15-162 


Temperatures  below 
35°  C. 

Percentages  of  excess. 

.  11-6279 
0 
0 


15-162 

0 


'Left  side 
Eight 
Equality 

Left  and  right 
sides  alone. 

Left  side 
Eight  „ 


0 

0 

19-196 


0 
0-24 


6-250 
12-946 
0 


0-24 
0 


'Left  side 
Eight 
Equality 

Left  and  right 
sides  alone. 

Left  side 
Eight  „ 

"^Left  side 
Eight  „ 
"Equality 

Left  and  right 
sides  alone. 

Left  side 
_Eight 


0 
0 

8-6834 


0 

.  6-8068 

.  8-8294 
0 

.  12-022 


.  16-2991 
0 


7-2829 
1-4005 
0 


6-8068 
0 

0 

20-8514 
0 


0 

16-2991 
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No  certain  connection  can^  therefore,  be  traced  in  our 
tablesj  by  the  method  of  analysis  pursued,  between  frequency 
of  occurrence  of  superiority  of  temperature  on  either  side,  and 
the  degree  of  absolute  temperature  of  the  parts  examined ; 
but  a  relation  between  absolute  temperature  and  the  fre- 
quency of  occurrence  of  equality  of  temperature  of  the 
two  sides  would  appear  to  exist,  the  greater  percentage  of 
equality  being  found  at  the  higher  absolute  temperature. 

Passing,  in  the  next  place,  to  the  second  of  our  two  prin- 
cipal methods  of  analysis,  namely,  that  which  deals  with  the 
average  absolute  temperatures  found  with  the  conditions  of 
right  and  left  superiority  of  temperature  and  of  equality  of 
temperature,  respectively,  we  obtain  the  following  results 
from  our  tables  : 
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Analysis  op  Tables  1,  2,  3,  and  4. 

Absolute  temperatures. 

.. — Cases  where  the  higher  of  the  two  temperatures  compared 
is  35°  C.  or  above  that  point. 


Table  1  (1st  Pabt), 


Average 

tempera- 
ture of cases 

of  superi- 
ority of  tem- 
perature of 

a  side  and 
of  equality 

of  tempe- 
rature. 


Average 
tempera- 
ture of  botli 
sides  taken 

together 
in  the  cases 
of 

superiority 
of  a  side. 


Average 
differences 

of 
tempera 
ture. 


Table  2  (1st  Part). 


Average 
tempera- 
ture of  cases 

of  superi- 
ority of  tem- 
perature of 
a  side  and 
of  equality 
of  tempe- 
rature. 


Average 
tempera- 
ture of  both 
sides  taken 

together 
in  the  cases 
of 

superiority 
of  a  side. 


Average 
differences 
of 

tempera- 
ture. 


Left  side  

Right  side... 
Equality  


35'50555°C.  35-41111°C 
35-66066°C.  35-49136°C 
35-38846°C. 


0-18888°C, 
0-14940°C. 

Both  sides, 

0^16124°C 


35-69166°C. 
35-67740°C. 
35-61153°C. 


35-60729°C. 
35-60023°C, 


0-16875°C, 
0-15432°C 

Both  sides, 

o'^l]L215°C, 


Extremes  ^^'^"^ 


-35'0°C.  .    36"1°C.   35'0°C. 

\  Right  side   36-125°C.— 34-9°C.!.!!"36-325°C.— 35  0°C. 


Table  3  1st  (Part). 


Left  side... 
Right  side. 
Equality  ... 


35-30625°C. 
35-38767°C, 
35-34642°C. 


35-26614°C. 
35-32807°C, 


0-08020°C. 
0-11919°C 

Both  sides, 

0ai342°C, 


Table  4  (1st  Part). 


35-67718°C. 
35-70451°C. 
35-72500°C 


35-60952°C. 
35-32100°C. 


0-09781°C, 
0-12812°C, 

Both  sides. 


Extremes 


Left  side  85-7°C.    -34-9°C  36-4°C.— 34-9°C. 


/Le 
IRi 


Right  side   35-777°C-— 34-93°C  36-4°C.— 34-888°C. 
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Analysis  of  Tables  1,  2,  3,  and  4. 


'  Absolute  temperatures. 

B. — Oases  where  the  higher  of  the  two  temperatures  compared 

is  below  35°  C. 


Table  1  (2nd  Part). 

Table  2  (2nd  Part). 

Average 

tempera- 
ture of  cases 

of  superi- 
ority of  tem- 
perature of 
a  side  and 
of  equality 

of  tempe- 
rature. 

Average 
tempera- 
ture of  both 
sides  taken 
together 
in  the  cases 
of 

superiority 
of  a  side. 

Average 
differences 
of 

tempera- 
ture. 

Average 

tempera- 
ture of  cases 

of  superi- 
ority of  tem- 
perature of 
a  side  and 
of  equality 

of  tempe- 
rature. 

Average 
tempera- 
ture of  both 
sides  taken 

together 
in  the  cases 
of 

superiority 
of  a  side. 

Average 
differences 
of 

tempera- 
ture. 

Right  side... 

34-41428°C. 
34-43874°C. 
34-46250°C. 

34-29794°C. 
34-33555°C. 

0-22195°C. 
0-20933°C. 

Both  sides. 

0^21503°C. 

34-257l4°C. 
34-43508°C. 
34-30416°C. 

34-15446°C. 
34-34170°C. 

0-20535°C. 
0-18674°C. 

Both  sides. 

0^19266°C. 

/Leftside  34-9°C.    — 33-l°C  34-9°C.    — 33-10°C. 

t  Right  side   34-975°C.— 33-025°C  34-975°C.— 32-875°C. 


Table  3  (2nd  Part). 

Table  4  (2nd  Part). 

Right  side... 

34-61250°C. 
34-69188°C. 
34-81000°C. 

34-56041°C.  0-10416°C. 
34-61404°C.  0-15564°C. 

Both  sides. 

34-47857°C. 
34-47882°C. 
34-51250°C. 

84-40913°C. 
34-41644°C. 

0-13888°C. 
0-12477°C. 

Both  sides. 

oT4451°C. 

i  *  ' 

0-12864°C. 

Left  side  34-9°C.    — 33-8°C  34-9°C.    — 33-2°C. 


Right  side  34-977°C.— 34-105°C  34-988°C.— 33-422°C. 
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Analysis  of  Tables  1,  2,  3,  and  4. 

Absolute  temperatures. 

c. — Both  sets  of  cases — those  at  or  above  and  those  below 

35°  C. — taken  together. 


Table  1 
(1st  and  2nd  Parts). 


Average 

tempera- 
ture of  cases 

of  superi- 
ority of  tern 
perature  of 

a  side  and 
of  equality 

of  tempe- 
rature. 


Average 
tempera- 
ture of  both 
sides  taken 

together 
in  the  cases 
of 

superiority 
of  a  side. 


Average 
differences 

of 
tempera 
ture. 


Table  2 
(1st  and  2nd  Paets). 


Average 

tempera- 
ture of  cases 

of  superi- 
ority of  tem- 
peratui-e  of 

a  side  and 
of  equality 

of  tempe- 
rature. 


Average 
tempera- 
ture of  both 
sides  taken 

together 
in  the  cases 
of 

superiority 
of  a  side. 


Average 
differences 
of 

tempera- 
rature. 


Left  side... 
Right  side 
Equality ... 


34-  84130°C. 

35-  06174°C. 
34-94400°C. 


34-73353°C. 
34-97429°C. 


0-22206°C 
0-17884°C 

Both  sides, 

019508°C 


34'91923°C. 
35-01187°C. 
35-19868°C. 


34-78846°C, 
34-92602°C. 


0-18846°C, 
0-l7l69°C. 

Both  sides, 

o'a77oi°c, 


^,  ("Leftside  35-9°C.    — 33-l°C  36-l°C.    — 33-10°C. 

Extremes  I  jjjgj^^  sid 


,  side   36-125°C.— 83  025°C        36-325°C.— 32-875°C. 


Table  3 
(1st  and  2nd  Paets). 


Left  side  

Right  side.. 
Equality .... 


34-95937°C.'34-91328°C 


35-11863°C. 
35'20526°C. 


35-05319°C, 


0-09218°C 
0-13291°C 

Both  sides, 

ol2606°C, 


Table  4 
(1st  and  2nd  Parts). 


35-27764°C, 
3508327°C. 
35-40166°C, 


35-20939°C. 
34-86252°C. 


0-11269°C, 
0-12642°C. 

Both  sides, 

o'a^l41°0, 


„  ,         J  Left  side  35-7°C.    — 33-8°C  36-4.°C.— 33-2°C. 

Extremes  I  j^jg,^^  side   35-777°C.— 34-105°C  36-4°C.— 33-422°C. 
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From  the  above  analyses  we  deduce  the  following  con- 
clusions : 

(a)  Cases  wtere  the  higher  of  the  two  temperatures  com- 
pared is  36°  C.J  or  above  that  point. 

1st.  Where  the  absolute  temperature  of  the  side  only 
which  in  each  comparison  shows  the  higher  temperature^ 
and  also  the  absolute  temperature  of  the  two  sides  in  cases 
of  equality  of  temperature  are  regarded^  the  apportionment  in 
each  table  of  the  highest  average  absolute  temperatures  is  as 
follows : 

["1st  "  signifies  highest  average  absolute  temperature,  and 
''2nd"  and  "3rd"  correspond  respectively  to  lower  averages.] 


Table  1. 

1st.    Right  side 
2nd.  Left  side. 
3rd.  Equality. 

Table  3. 

1st.    Eight  side, 
2nd.  Equality. 
3rd.  Left  side. 


Table  2. 

1st.    Left  side. 
2nd.  Right  side. 
3rd.  Equality. 

Table  4. 

]  st.  Equality. 
2nd.  Right  side. 
3rd.  Left  side. 


2nd.  Where  the  absolute  temperatures  of  both  sides  are 
averaged  in  each  case  of  superiority  of  a  side,  the  absolute 
temperature  in  cases  of  equality  being  taken  as  before,  the 
apportionment  in  each  table  of  the  highest  average  absolute 
temperatures  is  as  follows  : 


Table  1. 

1st.   Right  side. 
2nd.  Left  side. 
3rd.  Equality. 

Table  3. 

Ist.  Equality. 
2nd.  Right  side. 
3rd.  Left  side. 


Table  2. 

1st.  Equality. 
2nd.  Left  side. 
3rd.  Right  side. 

Table  4. 

1st.  Equality. 
2nd.  Left  side. 
3rd.  Right  side. 
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(b)  Cases  wliere  the  higher  of  the  two  temperatures  com- 
pared is  below  35°  0. 

.  1st.  Where  the  absolute  temperature  of  the  side  only 
which  in  each  comparison  shows  the  higher  temperature,  and 
also  the  absolute  temperature  of  the  two  sides  in  cases  of 
equality  of  temperature  are  regarded,  the  apportionment  in 
each  table  of  the  highest  average  absolute  temperatures  is  as 
follows  : 


Table  1. 

1st.  Equality. 
2nd.  Right  side. 
3rd.  Left  side. 

Table  3. 
1st.  Equality. 


2nd. 
3rd. 


Right  side. 
Left  side. 


Table  2. 

1st.   Right  side. 
2nd.  Equality. 
3rd.  Left  side. 

Table  4. 

1st.  Equality. 
2nd.  Right  side. 
3rd.  Left  side. 


2nd.  Wliere  the  absolute  temperatures  of  both  sides  are 
averaged  in  each  case  of  superiority  of  a  side,  the  absolute 
temperature  in  cases  of  equality  being  taken  as  before,  the 
apportionment  in  each  table  of  the  highest  average  absolute 
temperatures  is  as  follows  : 


Table  1. 

1st.  Equality. 
2nd.  Right  side. 
3rd.  Left  side. 

Table  3. 

1st.  Equality. 
2nd.  Right  side. 
3rd.  Left  side. 


Table  2. 

1st.   Right  side. 
2nd.  Equality. 
3rd.  Left  side. 

Table  4. 

1st.  Equality. 
2nd.  Right  side. 
3rd.  Left  side. 


(c)  Both  sets  of  cases — those  at  and  above  35°  C,  and 
those  below  that  point — taken  together. 

1st.  Where  the  absolute  temperature  of  the  side  only 
which  in  each  comparison  shows  the  higher  temperature, 
and  also  the  absolute  temperature  of  the  two  sides  in  cases 
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of  equality  of  temperature  are  regarded^  the  apportionment 
in  each  table  of  the  highest  average  absolute  temperatures  is 
as  follows  : 


Table  1. 

1st.    Right  side. 
2nd.  Equality. 
3rd.  Left  side. 

Table  3. 

1st.  Equality. 
2nd.  Right  side. 
3rd.  Left  side. 


Table  2. 

1st.  Equality. 
2nd.  Right  side. 
3rd.  Left  side. 

Table  4. 

1st.  Equality. 
2nd.  Left  side. 
3rd.  Right  side. 


•  2nd.  Where  the  absolute  temperatures  of  both  sides  are 
averaged  in  each  case  of  superiority  of  a  side,  the  absolute 
temperature  in  cases  of  equality  being  taken  as  before^  the 
apportionment  in  each  table  of  the  highest  average  absolute 
temperatures  is  as  follows  . 


Table  1. 

Ist.   Right  side, 
2nd.  Equality. 
3rd.  Left  side. 

Table  3. 

1st.  Equality. 
2nd.  Right  side. 
3rd.  Left  side. 


Table  2. 

1  st.  Equality. 
2nd.  Right  side. 
3rd.  Left  side. 

Table  4. 

1st.  Equality. 
2nd.  Left  side. 
3rd.    Right  side. 


Comparing  the  above  results,  we  find  here,  as  in  the 
case  of  our  first  method  of  analysis,  marked  contradictions  in 
the  different  sets  of  experiments.  Under  the  heading  (a) 
we  find  in  the  first  of  its  subdivisions  that  Tables  1  and  3 
agree  in  showing  the  highest  average  absolute  temperature 
in  favour  of  superiority  of  temperature  of  the  right  side,  but 
here  all  similarity  between  the  two  ends,  for  the  order  of 
precedence  of  superiority  on  the  left  side  and  of  equality  is 
the  opposite  in  the  two  cases.  Table  2  shows  the  left  side 
to  have  the  highest  average,  and  equality  to  have  the  lowest 
average,  while  Table  4  shows  an  order  exactly  the  reverse. 
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In  tlie  second  subdivision  of  (a)  Tables  2,  3,  and  4  agree  in 
giving  the  higbest  average  to  equality  ;  and  Tables  2  and  4 
further  agree  in  giving  the  lowest  average  to  the  right  side ; 
but  in  Table  1  the  right  side  holds  the  first  place  and 
equality  conies  last.  Coming  to  the  heading  (b)  we  find,  iu 
the  first  subdivision,  Tables  1,  3,  and  4  agreeing  with  each 
other,  equality  having  the  first  and  the  left  side  the  last 
place  in  all  three  cases ;  but  in  Table  2  the  right  side  comes 
first,  the  left  side  coming  last,  as  before.  In  the  second 
subdivision  of  (b)  Tables  1,  3,  and  4  also  agree,  with  the 
same  order  as  above ;  Table  2  having  likewise  the  same 
order  that  it  had  in  the  first  subdivision.  Lastly,  under  the 
heading  (c)  in  the  first  subdivision.  Tables  2  and  3  agree, 
equality  holding  the  first  and  the  left  side  the  last  place. 
Table  4  also  gives  the  first  place  to  equality,  but  the  last  to' 
the  right  side  ;  while  in  Table  1  the  right  side  comes  first 
and  the  left  side  last.  In  the  second  subdivision  of  this 
heading  the  order  in  the  several  tables  is  the  same  as  in  the 
first  subdivision. 

In  the  whole  twenty-four  sets  (eight  under  each  heading) 
equality  holds  the  first  place  in  sixteen,  or  two  thirds ;  while 
in  the  remaining  eight  cases  the  right  side  comes  first  in 
seven  cases.  In  seventeen  cases  the  left  side  shows  the 
lowest  average,  the  right  side  coming  last  in  four,  and 
equality  coming  last  in  three  cases. 

It  would  seem,  however,  that  the  division  of  each  table 
into  two  great  parts,  according  as  the  temperature  is  above 
or  below  35°  C,  and  the  consequent  separate  analyses  of 
these  two  parts  under  the  headings  (a)  and  (b),  are  less 
likely  to  furnish  accurate  information  on  the  points  under 
consideration  than  the  analysis  of  the  two  parts  of  each 
table  taken  together,  as  under  the  heading  (c).  The  reason 
of  this  is  that,  in  the  analysis  of  the  separate  parts,  the 
lower  values,  in  the  case  of  the  first  part  of  the  table,  and 
the  higher  values,  in  the  case  of  the  second  part  of  a  table, 
are  on  debatable  ground,  not  being  near  either  the  upper  or 
the  lower  limits.  The  absolute  values  included  in  the  com- 
parisons are,  therefore,  comprised,  in  the  one  instance, 
between  the  mean  level  and  the  upper  limit  of  temperature, 
and,  in  the  other  instance,  between  the  mean  level  and  the 


33 


lower  limit  of  temperature^  and  not  between  the  two  extremes. 
As  a  result  of  this  artificial  division  of  the  observations,  if  a 
given  condition — equality,  for  instance — happen  to  be  of 
frequent  occurrence  about  the  mean  level,  the  conclusions 
respecting  this  condition  may  be  contradictory  in  the  two 
parts  of  a  table.  In  the  first  part  the  condition  may  show 
relatively  a  low,  and  in  the  second  part  relatively  a  high, 
average  absolute  temperature.  This  is  shown,  in  point  of 
fact,  in  Table  1,  where  equality  exhibits  in  the  first  part  the 
lowest  and  in  the  second  part  the  highest  average  absolute 
temperature.  But  if,  in  consequence  of  the  above  objections, 
we  regard  only  the  results  of  the  combined  two  parts  of  each 
table,  we  still  find  it  impossible  to  reconcile  the  contra- 
dictions obtained.  Tables  2,  8,  and  4  give  the  highest 
average  absolute  temperature  to  equality,  but  Table  1  gives 
the  precedence  to  the  right  side,  equality  holding  the  second 
place.  Now,  if  the  differences  between  the  temperature  of 
equality  and  the  temperatures  of  right  superiority  in  Table 
1  were  insignificant  compared  with  the  similar  differences 
existing  in  the  other  tables,  where  equality  holds  the  first 
place,  we  might  be  tempted  to  regard  it  as  a  rule  that  the 
highest  average  absolute  temperatures  are  associated  with 
equality.  Let  us  see  what  these  differences  are.  The  dif- 
ferences in  Table  1  between  the  temperature  of  equality  and 
that  of  right  superiority  in  the  two  sets  of  values  in  the  table 
are,  respectively,  0-11774°  C.  and  0-03029°  C.  The  dif- 
ferences between  equality  and  the  condition  holding  the 
second  place  in  the  other  three  tables  are  as  follows  : — Table  2. 
—0-18681°  C.  and  0-27266°  0.;  Table  8.-0-08663°  C. 
and  015207°  C. ;  Table  4.-0-12402°  C.  and  0-19227°  C. 

The  results  might,  indeed,  lead  us  to  ignore  as  unim- 
portant one  of  the  differences  of  Table  1,  that  of  0-03029° 
C.  j  but  the  other  difference  is  too  marked  to  be  set  aside. 
Moreover,  this  latter  figure  is  the  more  important  of  the  two, 
as  it  belongs  to  the  set  of  values  representing  the  absolute 
temperature  of  the  side  alone  on  which  superiority  of  tempe- 
rature exists,  whereas  the  first  difference  belongs  to  the  set 
of  values  which  represent  the  average  temperature  of  both 
sides  taken  together  in  each  comparison,  and  which,  there- 
fore, do  not  fairly  represent  the  extreme  height  to  which 
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the  absolute  temperature  may  rise  in  the  case  of  superiority 
of  temperature  on  a  side. 

If,  on  the  other  hand,  we  look  to  the  lowest  averages,  we 
find  that  in  three  of  the  tables  the  left  side  holds  the  lowest 
place,  the  right  side  coming  last  in  one  table.  Applying  the 
same  test  in  this  case  which  was  applied  above,  let  us  see  if 
the  differences  of  temperature  between  the  values  for  the 
right  side  and  those  for  the  left  side  in  Table  4  can  be 
neglected,  thus  establishing  a  rule  of  the  coincidence  of  the 
lowest  average  absolute  temperature  with  superiority  of  tem- 
perature on  the  left  side.  The  differences  between  the  two 
lowest  values  in  the  several  tables  are  as  follows  : — Table  1. 
—0-10270°  C.  and  '0-21047°  C. ;  Table  2.-0-09264°  C.  and 
0-13766°  0. ;  Table  3.-0-15926°  C.  and  0-13991°  C. ;  Table  4. 
—0-19437°  C.  and  0-34687°  C.  Looking  at  these  figures, 
it  is,  of  course,  impossible  to  ignore  tlie  differences  shown 
in  Table  4. 

We  are  thus  finally  forced  to  choose  between  concluding 
that  no  one  of  the  three  conditions  of  superiority  of  the  right 
side,  superiority  of  the  left  side,  and  equality  of  the  two  sides 
respectively,  exhibits  a  definite  and  fixed  preference  for  a 
higher  or  lower  absolute  level  than  the  others,  or  the  rejec- 
tion of  some  of  our  tables  and  the  exclusive  acceptance  of 
others.  There  is  not,  however,  the  slightest  justification  of 
this  latter  course  to  be  found,  for  the  observations  of  the 
several  tables  were  made  with  the  same  care  and  under 
equally  favorable  conditions,  and  are,  therefore,  equally 
reliable.  And  in  this  connection  we  see  the  value  of  the 
accidental  division  into  the  four  tables  of  the  entire  mass  of 
observations,  due,  as  it  was,  simply  to  the  fact  of  there  being 
four  distinct  periods  of  investigation.  Moreover,  each  table 
contains  a  sufficient  number  of  observations  to  preclude  its 
rejection  in  favour  of  another  on  the  score  of  numerical 
inferiority. 

The  result,  then,  of  our  two  principal  methods  of  analysis 
has  been  to  furnish  but  a  single  satisfactory  conclusion,  the 
one  derived  from  the  first  method  and  already  given  on  page 
21,  namely,  that  the  percentage  of  frequency  of  occui'rence 
of  equality  of  temperature  is  greater  at  temperatures  at  or 
above  35°  C.  than  at  temperatures  below  that  point.    If  we 
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relied  solely  ou  Table  4,  we  might  consider  it  as  further 
proved  (in  accordance  with  the  theory  mentioned  at  the  out- 
set on  page  4)  that  superiority  of  temperature  on  the  left 
side  is  relatively  more  frequent  at  the  higher  than  at  the 
lower  levels  of  absolute  temperature,  while  superiority  of 
temperature  on  the  right  side  is  relatively  more  frequent  at 
the  lower  than  at  the  higher  levels  j  but,  as  just  stated,  we 
have  no  right  to  adopt  the  results  of  one  table  to  the  exclu- 
sion of  those  of  another. 

There  are,  however,  certain  points  in  our  tables  which 
have  not  come  within  the  scope  of  our  two  methods,  which 
demand  attention. 

If  we  examine  the  tables  near  the  upper  and  lower  limits, 
we  see  that  the  extent  of  range  is  not  equal  in  all  the  tables. 
Taking,  on  the  one  hand,  only  those  observations  in  which 
the  higher  of  the  two  temperatures  is  at  or  above  36°  C,  and, 
on  the  other  hand,  only  those  observations  in  which  the 
higher  of  the  two  temperatures  is  below  34°  C,  we  find  at 
the  start  that  Table  3  is  excluded  from  any  examination 
based  upon  such  limitations,  and  that  Table  1  furnishes  but 
fifteen  observations  falling  within  the  upper  limit. 

Analysing  the  observations  in  the  several  tables  included 
in  the  limits  specified,  we  obtain  the  following  results  : 

(d)  Temperatures  at  or  a.hove  36°  0. 
Table  1.  Table  2.  Table  4. 

Number  Number  Number 

In  favour  of  obser-       Per-       of  obser-       Per-       of  obser-  Per- 
of       vations.    centages.     vations.    centages.      vations.  centages. 

Leftside   0  ...        0    15  ...  20-0000    105  ...  41-17647 

Right  side  ...  15  ...  100-0000    45  ...  60-0000    45  ...  17-64.706 

Equality   0  ...        0    15  ...  200000    105  ...  41-17647 

Total...  15  Total...  75  Total...  255 

(e)  Temperatures  beloio  34°  0. 
Table  1.  Table  2.  Table  4. 

Leftside   15  ...  25-0000    15  ...  25-0000    15  ...  25-0000 

Right  side           45  ...  75-0000    30  ...  50-0000    45  ...  75-0000 

Equality   0  ...      0    15  ...  25-0000    0  ...  0 

Total...  60  Total...  60  Total...  60 
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In  the  above  sets  of  results  we  again  encounter  contradic- 
tions. Part  of  Table  1  is  of  doubtful  value,  owing  to  the 
limited  number  of  observations  made  at  the  higher  tempera- 
ture. Omitting  this  part  of  the  table,  and  regarding  only 
the  part  under  the  heading  (e),  we  find  a  total  absence  of 
equality  and  a  decided  predominance  of  right  superiority  of 
temperature.  If  we  refer  to  the  same  table  in  the  former 
comparison  of  percentages  on  page  21,  we  see  how  marked 
this  excess  in  favour  of  the  right  side  is.  Table  2,  however, 
shows  a  decided  balance  in  favour  of  the  right  side  at  the 
higher  temperature,  the  percentages  for  the  left  side  and  for 
equality  being  eacb  one  third  of  that  for  the  right  side  ; 
while  at  tbe  lower  temperature  tbe  percentage  for  the  right 
side  diminishes,  and  the  percentages  for  the  left  side  and  for 
equality  increase.  In  Table  4,  on  the  contrary,  at  the  higher 
temperature  right  superiority  sbows  the  smallest  percentage, 
left  superiority  and  equality  having  here  the  same  percentage, 
which  is  more  than  twice  that  for  the  right  side ;  still  further, 
at  tbe  lower  temperature  in  this  table  equality  is  absent  and 
right  superiority  is  greatly  in  excess  of  left  superiority. 

If  we  take  the  individual  observations  within  these  last 
limits,  we  find  that  the  highest  absolute  temperature  noted, 
36"4°  C.  (Table  4),  accompanies  equality;  the  second  highest 
temperature,  36'325°  C,  (Table  2),  accompanies  right  supe- 
riority ;  and  the  third  highest  temperature,  36"3°  C.  (Table 
4),  is  found  with  left  superiority.  The  lowest  case  of  supe- 
riority of  a  side,  33*  1°  C,  and  which  occurs  twice,  is  in 
favour  of  the  left  side  (Tables  1  and  2) ;  the  second  lowest 
case,  33-25°  C.  (Table  2),  is  in  favour  of  the  right  side;  and 
the  third  lowest  case,  33-325°  C.  (Table  1),  is  also  in  favour 
of  the  right  side. 

We  will  now  make  another  and  last  analysis,  embracing, 
on  the  one  hand,  those  cases  in  which  the  higher  of  the  two 
temperatures  compared  is  not  below  35-5°  C,  and,  on  the 
other  hand,  those  cases  in  which  the  higher  of  the  two  tem- 
peratures compared  is  not  above  34'55°  C. 

The  following  are  the  results  obtained  by  this  last  analysis  : 
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No  satisfactory  conclusions  can  be  drawn  from  the  above 
analysis.  In  two  of  the  tables  (Tables  ]  and  4)  the  per- 
centage for  superiority  of  the  left  side  diminishes  at  the 
lower  temperature,  while  in  the  other  two  tables  it  increases 
at  this  temperature.  In  Table  1  the  percentage  for  supe- 
riority of  the  right  side  is  greater  at  the  higher  temperature, 
while  in  the  other  three  tables  it  is  greater  at  the  lower 
temperature.  In  one  case  (Table  1)  equality  of  temperature 
shows  an  increase  at  the  lower  temperature ;  but  in  Tables 
2  and  4  the  percentage  of  this  condition  is  diminished,  and 
in  Table  3  no  case  of  equality  is  found  at  the  lower  tempe- 
rature. 

Summing  up  the  results  of  all  our  analyses,  it  would  seem 
that  the  degree  of  absolute  temperature  has  no  definite 
influence  on  the  frequency  of  occurrence  of  superiority  of 
temperature  on  either  side  of  the  head,  and  but  a  limited 
influence,  at  best,  on  equality  of  temperature  of  the  two 
sides ;  at  every  absolute  level  each  of  the  three  conditions 
may  be  found  with  varying  frequency  at  different  times. 

It  would,  seem,  therefore,  that  the  rises  and  falls  of  abso- 
lute temperature,  by  which  the  balance  of  superiority  of  tempe- 
rature is  shifted  from  one  side  to  the  other,  or  by  which  equality 
of  temperature  of  the  two  sides  is  brought  about,  follow,  in  a 
great  measure,  no  definite  law,  but  are  governed  by  agencies 
which  are  liable  to  constant  variation.  The  two  sides  are 
not,  then,  like  two  furnaces  which  have  unequal  limits  of 
range,  but  in  which  the  production  of  heat  is  carefully  con- 
trolled so  as  to  cause  simultaneously  in  both  regular  increases 
or  diminutions  of  energy,  one  surpassing  or  falling  below  the 
other  only  at  certain  fixed  points,  and  then  simply  because 
the  thermal  limit  of  one  has  been  reached ;  but  they  rather 
resemble  two  furnaces  of  equal  range,  but  the  fires  of  which 
are,  to  a  certain  extent,  managed  independently  of  each  other 
and  with  a  variable  degree  of  regularity,  the  relative  powers 
of  the  two  being  thus  uncertain,  and  either  one  likely  at  any 
moment  to  surpass  the  other. 

There  is  one  other  point  to  be  noticed  in  conclusion, 
namely,  the  comparative  degree  of  difference  of  temperature 
between  the  two  sides  of  the  head  at  different  absolute 
levels.    Looking  back  to  the  analysis  of  absolute  tempera- 
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tures  on  page  26,  we  see  that,  witli  one  exception,  the  ave- 
rage degree  of  difference  of  temperature  between  the  two 
sides  is  greater  at  the  temperatures  below  35°  C.  The 
single  exception  is  in  Table  4,  where  the  average  difference 
of  temperature  in  the  cases  in  favour  of  the  right  side  is 
slightly  less  at  the  lower  temperature.  As  the  absolute  level 
rises,  therefore,  the  average  difference  between  the  two  sides 
would  seem  to  diminish;  but  a  glance  at  the  tables  will 
show  many  exceptions  to  this  rule,  the  irregular  and  unequal 
rises  and  falls  of  the  temperatures  of  the  two  parts  bringing 
about  as  great  differences  even  near  the  extreme  limit  as 
those  shown  at  the  lower  levels. 

The  causes  of  these  irregularities  are  undoubtedly  many 
and  complicated,  some  existing  in  the  brain  and  some  in  the 
tissues  external  to  the  latter.  The  writer  has  elsewhere 
dealt  to  a  certain  extent  with  some  of  these  causes,  and  it 
suffices  to  say  now  that  their  existence  and  unmanageable 
nature  must  throw  grave  doubts  on  the  reliability  of  conclu- 
sions drawn  from  examinations  of  the  temperature  of  the 
head  in  disease,  unless  much  greater  latitude  be  given  to 
normal  variations  of  temperature,  both  absolute  and  relative, 
than  has  generally  been  accorded  by  those  who  have  given 
special  attention  to  this  subject. 
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EXPERIMENTS 

ON  THE  EFFECT  OF 

VOLUNTARY  MUSCULAR  CONTRACTIONS 

ON  THE 

TEMPERATURE  OE  THE  HEAD. 


In  the  spring  of  the  present  year^  Dr.  R.  W.  Amidon,  of 
New  York,  published  a  series  of  experiments  entitled,  "  The 
Effect  of  Willed  Muscular  Movements  on  the  Temperature  of 
the  Head :  New  Study  of  Cerebral  Cortical  Localisation."  * 
By  these  experiments  the  author  sought  to  prove,  not  only 
that  willed  muscular  movements  cause  elevations  of  tempera- 
ture at  the  surface  of  the  head,  sufficiently  marked  to  be 
capable  of  detection  with  thermometers, but  also,  that  the  con- 
tractions of  different  muscles  affect  the  temperatures  of  different 
well-defined  areas  of  the  integument  of  the  head ;  each  muscle 
■ — according  to  him — having  a  special  thermal  centre  in  the 
cortical  substance  of  the  brain,  the  temperature  of  which 
centre  is  increased,  -when  the  muscle  acts,  in  a  degree  suffi- 
cient— both  absolutely,  and  relatively  to  the  rest  of  the 
cerebral  surface — to  produce  a  change  of  temperature,  in  a 
circumscribed  area  of  the  overlying  integument,  appreciable 
by  means  of  insti-uments  of  no  great  delicacy.  Thus  con- 
traction of  the  quadriceps  extensor  cruris  of  one  side  caused 
an  average  rise  of  0'409°  C,  on  the  opposite  side  of  the  head, 

*  Prize  Essay  of  the  Alumni  Association  of  the  College  of  Physicians  and 
Surgeons  of  New  York,  March  12th,  1880;  published  iu  'Archives  of  Medicine,* 
April,  1880 ;  also  published  separately  by  G.  P.  Putnam's  Sons,  New  York. 
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in  a  space  commencing  300  mm.  behind  the  root  of  the 
nose,  and  extending  backwards,  on  the  median  line,  80  mm., 
and  laterally,  from  the  same  line,  50  mm., — the  extremes  of 
rise  of  temperature  being  1-388°  C,  and  0-1388°  C. ;  *  while 
contraction  of  the  orbicularis  palpebrarum  of  one  side 
produced  a  rise  averaging  0'842°  C.  (the  extremes  were 
0-833°  C,  and  0-1388°  C),  on  the  opposite  side  of  the  head, 
in  a  space  situated  about  100  mm.  above,  and  a  little  to  the 
rear  of  the  external  auditory  meatus,  and  having  a  diameter 
of  about  18  mm. 

Dr.  Amidon's  method  of  procedure  was  as  follows  : — A 
number  of  thermometers  (Seguin's  surface  thermometer,  as 
improved  by  Dr.  Gray,  of  Brooklyn,  was  employed)  were 
placed  at  different  points  on  the  head,  and  secured  to  the 
latter  by  means  of  a  quadrilateral  piece  of  sheet  rubber  with 
straps  and  buckles  at  the  corners,  the  rubber  being  pierced 
with  holes  for  the  passage  of  the  stems  of  the  instru- 
ments. 

After  ten  or  fifteen  minutes  of  quiet,  the  readings  of  the 
thermometers  were  taken,  and  the  subject  then  commenced 
to  make  vigorous  contractions  of  some  particular  muscle  or 
group  of  muscles  (tonic  and  clonic  spasms  alternating  pro- 
duced the  best  results)  for  from  five  to  ten  minutes.  At 
the  end  of  five  minutes  from  the  cessation  of  the  contractions 
the  readings  of  the  thermometers  were  again  noted.  "  If  a 
marked  rise  of  temperature  is  noticed  in  any  one  of  them, 
the  other  thermometers  must  be  brought  together  and  con- 
centrated about  this  spot  so  as  to  define  the  area  over  which 
the  rise  of  temperature  takes  place  as  narrowly  as  possible." 
Proceeding  in  this  way,  Dr.  Amidon  mapped  out  some 
twenty-five  districts  on  the  surface  of  the  head,  as  thermal 
centres  of  a  corresponding  number  of  muscles  or  groups  o£ 
muscles. 

As  long  ago  as  1866-67,  one  of  the  writers  of  the  present 
paper  (Lombard),  while  experimenting  with  thermo-electric 
apparatus  on  the  influence  of  different  mental  states  on  the 
human  temperature,  was  led  to  try  the  effect  of  muscular 
contraction  on  the  temperature  of  the  head.    In  doing  this 

*  Dr.  Amiclon's  values  nie  given  in  Fiilirenbeit  degrees,  lience  the  exk-nded 
decimals  given  iibovc  and  in  other  places. 
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he  had  no  idea  of  a  production  of  heat  in  tlie  brain,  specially- 
connected  with  the  muscular  contraction  per  se ;  the 
muscular  effort  was  made  use  of  simply  as  a  means  of  strongly 
fixing  the  attention.  In  the  majority  of  these  cases  no 
effect  was  produced  ;  but  in  a  few  instances,  slight  rises  of 
temperature  were  noted — 0  005°  C.  to  0'02°  C.  It  was  found, 
moreover,  that  simply  holding  up  a  finger  between  the  eye 
and  an  object  regarded  intently,  at  a  little  distance,  and 
moving  the  fing'er  at  regular  intervals  to  one  side  and  back 
again,  so  as,  in  turn,  to  cover  and  uncover  the  object — pains 
being  taken  to  move  the  finger  to  the  same  distance  each 
time,  and  to  accurately  cover  the  object  at  each  return — was 
more  effective  in  causing  a  rise  of  temperature  in  the  head, 
than  strong  contractions  of  the  muscles  of  the  arm  or  of  the 
leg.  At  a  more  recent  date  (1877)  the  same  person  having 
occasion,  in  further  experiments  on  the  influence  of  mental 
activity  on  the  temperature  of  the  head,  to  study  the  effect 
of  composition,  thought  it  desirable  to  eliminate  any  possible 
disturbance  arising  from  the  muscular  action  concerned  in 
the  writing.  It  was  found,  however,  that  the  mere  mechani- 
cal movements  of  the  pen  were  without  effect. 

In  the  investigations  now  to  be  given  all  the  essential 
experimental  details  laid  down  by  Dr.  Amidon  have  been 
carefully  observed;  thermo-electric  apparatus,  however,  has 
been  substituted  for  thermometers,  both  as  being  far  more 
sensitive,  and  also  as  enabling  the  observer  to  detect  the 
slightest  variation  of  temperature  at  any  moment  of  the 
experiment.  The  particular  apparatus  employed  has  been 
fully  described  elsewhere.* 

In  the  experiments  "  zero "  denotes  the  temperature  of 
the  head  at  the  commencement  of  the  observations,  and  the 
"  plus "  and  "  minus "  signs  denote,  respectively,  rises 
above,  and  falls  below  this  initial  point.  Where  the  words 
"  stopped  contractions "  occur,  they  refer  to  the  time 
immediately  preceding  them  ;  for  example,  in  1st  experiment 
on  contraction  of  extensors  of  leg,  &c.,  the  contractions  were 
stopped  at  the  end  of  the  tenth  minute.     Other  words  put 

*  J.  S.  Lombard,  '  Experimental  Researches  ou  the  Regionul  Tomperatuie  of 
the  Head,'  London,  1879.  Idem,  '  Archives  de  Ph^  siologie  Normale  et  Patho- 
logique,'  July— August,  1868,  t.  i,  p.  498. 
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in  the  margin  refer  to  the  times  opposite  to  which  they  are 
pla,cod.  The  experiments  were  all  made  on  the  writers 
themselves. 


Experiments  on  the  contraction  (simultaneously)  of  the  extensor 
muscles  of  the  leg  andofthe  toes  {quadriceps  extensor  cruris; 
and  the  extensors  proper  of  the  toes),  and  of  the  flexors  of  the 
tarsus  upon  the  leg  {tibialis  anticus,  and  peroneus  tertius). 
The  thermo -pile  was  applied  at  points  varying  fromd]  0  mm' a. 
to  370  mm''s.  distance  from  the  root  of  the  nose,  measured  on 
the  median  line,  and  from  10  mm's.  to  40  mm's.  distance 
laterally  froon  thesame  line.  The  pile  was  on  the  left  side  of 
the  head,  and  the  muscles  of  the  right  side  were  contracted. 

Isb  Experiment. 

1°  deflection  of  galvanometer  is  equal  to  0"004166°C. 

Rise  or  fall  of  temperature. 

Time  from   *  \ 

commencement  Deflections  of  Thermometric 

of  contractions.         galvanometer.  values.  Comments. 

At  the  end  of — 

0  minutes   0°   0°  Commenced  contractions. 

3       „   —  5°  — 0-0208°C. 

5  „   -10°  — 00416°C. 

6  „   —  8°  — 00333°C. 

7  „   —  4°  — 0-0166°C. 

8  „   —  J,    " 

9i     „   —  ).    >' 

10       ,  -  3°  -0-0124°C. 

Stopped  contractions. 

12       ,  -10°  — 0-0416°C. 

14  „   —50°  — 0-2083°C. 

15  „   —20°  — 00833°C. 

In  the  above  experiment,  the  temperature,  at  the 
end  of  the  third  minute  succeeding  the  commencement 
of  the  contractions,  had  fallen  0-0208°  0.  below  the  starting 
point.  During  the  remaining  seven  minutes  of  contractions 
it  fluctuated  between  0-04.16°  C,  and  0-0124°  0.,  both  values 
being  below  the  initial  temperature.  After  the  cessation  of 
the  contractions,  the  temperature  fell  still  lower,  being 
0-2083°  C.  below  the  starting  point,  at  the  fourth  minute. 
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and  0-0833°  0.  below  this  point  at  the  close  of  the  observa- 
tion five  minutes  after  the  cessation  of  the  contrac- 
tions, and  fifteen  minutes  from  the  commencement  of  the 
experiment.  In  this  experiment,  therefore,  there  was 
throughout  a  depression  of  temperature.  It  is  not,  however, 
probable  that  the  muscular  movements  had  much  to  do  with 
the  principal  fall  of  temperature  noted  towards  the  close  of 
the  experiment.  There  was  undoubtedly  a  tendency  in  the 
head  toward  a  Icnver  thermal  level,  irrespective  of  any  special 
influence  connected  with  the  experiment.  These  falls  of 
temperature — with  corresponding  rises — are  of  frequent 
occurrence  in  the  head,  and  if  not  carefully  watched,  and 
duly  accounted  for,  are  apt  to  lead  the  experimenter  to  very 
erroneous  conclusions.  They  are  most  probably  seated  in 
tissues  external  to  the  brain — notably  the  integument — and 
have,  therefore,  no  immediate  connection  with  cerebral  action. 
Their  causes  are  in  many,  if  not  in  most  t;ases,  obscure ; 
for  while  some  may  be  accounted  for  by  changes  of  the 
temperature  of  the  air,  alterations  of  the  general  circulation, 
&c.,  in  a  large  number  of  instances  these  influences  afford 
no  explanation. 


2nd  Experiment. 

1°  deflection  of  galvanometer  is  equal  to  0-004.166°C. 

Rise  or  fall  of  temperature. 

Time  from  ,  «  ^ 

commencement  Deflections  of  Therraometric 

of  contractions.         galvanometer.  values.  Comments. 

At  the  end  of — 

0  minutes   0°   0°  Commenced  contractions. 

3  „   +  8°  +0-0333°C. 

4  ,  +15°  +0-062.5°C. 

6  „   —  5°  — 0-0208°C. 

7   

10      ,  —18°  — 00750°C. 

Stopped  contractions. 

15  „    0°   0° 

16  „   +  1°  +0-00416°C. 

We  have  here,  at  first,  a  rise  of  temperature  amounting, 
at  the  end  of  four  minutes,  to  0-0625°  C.  But  in  the  suc- 
ceeding two  minutes  a  fall  ensued  to  0  0208°  C.  below  the 
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starting  point.  At  the  end  of  the  tenth  minute — when  the 
contractions  were  stopped — this  fall  had  increased  to  0'075°  C. 
below  the  initial  temperature.  During  five  minutes  succeed- 
ing the  close  of  the  contractions  the  initial  temperature  was 
regained,  and  finally,  at  the  end  of  the  sixteenth  minute,  a 
positive  rise  of  0"00416°  C.  had  taken  place.  In  this  experi- 
ment there  was,  therefore,  during  the  contractions,  on  the 
one  hand,  a  positive  rise  of  0'0625°  C,  and,  on  the  other 
hand,  a  positive  fall  of  0*075°  C. 


3rd  Experiment. 

1°  deflection  of  galvanometer  is  equal  to  0"004166°C. 

Kise  or  fall  of  temperature. 

Time  from  ,  *  > 

commencement  Deflections  of  Thermometric 

of  contractions.       ■>  galvanometer.  values.  Comments. 

At  the  end  of — 

0  minutes   0°   0°  Commenced  contractions. 

3       „   —  3°  — 0-0124°C. 

6       „    0°   0° 

8  „   —11°  — 0-0458°C. 

9  „   +  1°  +0-00416°C. 

10       ,  —  1°  — 0  00416°C. 

Stopped  contractions. 

13  „   +  10°  +0-0416°C. 

14  „   +  5°  +0-0208°C. 

15  „   +  + 

In  this  experiment  the  temperature,  at  first,  fell  0-0124°  C. ; 
then  rose  to  the  starting  point,  but  fell  back,  at  the  eighth 
minute,  to  0-0458°  C.  below  the  zero.  At  the  ninth  minute, 
it  had  again  attained  the  starting  point,  and  had  passed 
0-00416°  C.  above  the  latter  ;  but  at  the  tenth,  and  last,  minute 
of  contraction,  it  had  fallen  0-00416°  C.  below  the  starting 
point.  Three  minutes  after  the  contractions  ceased  there  was 
a  positive  rise  of  0-0416°  C.,— which  was,  however,  reduced  to 
0-0208°  C.  in  the  two  minutes  following.  We  have  here, 
then,  a  maximum  rise  of  0-0416°  C,  and  a  maximum  fall  of 
0-0458°  C. 


4tli  Experiment. 


1°  deflection  of  galvanometer  is  equal  to  0'004166°C. 

Rise  or  fall  of  temperature. 

Time  from  ,  *  , 

comnienceinent  Deflections  of  Thermometric 

of  contractions.         galvanometer.  values.  Comments. 

At  the  end  of —  , 

0  minutes   0°   0°  Commenced  contractions. 

3  „   —11°  — 00458°C. 

4  „    0°   0° 

5  ,  +  1°  +0-00416°C. 

6  „   —  1°  — 000416°C. 

7  „   —  2°  — 00083°C. 

Stopped  contractions. 

8    0°   0° 

9  „   +  4°  +0-0166°C. 

10  „   +  6°  +00250°C. 

11  „   +  ,  + 

12  „   +  4°  +0-0166°C. 

In  the  above  experiment,  after  the  contractions  com- 
menced, the  temperature  fell,  reaching,  at  the  end  of  three 
minutes,  a  point  0'0458°  0.  below  the  zero.  It  regained  the 
latter  point,  however,  during  the  next  minute,  and  at  the 
end  of  the  fifth  minute  indicated  0"00416°  C.  positive  rise. 
At  the  end  of  the  seventh  minute — when  the  contractions 
were  stopped — the  temperature  had  fallen  back  to  0"0083°  C. 
below  the  zero.  During  the  five  minutes  following  the  close 
of  the  contractions,  the  temperature  again  regained  the 
starting  point,  and  passed  0"025°  C.  above  it  (tenth  and 
eleventh  minutes). 


Maximum  rise    0-00416°C. 

fall    0-0458°C. 

„        rise    0-025°C. 


I"  During  contractions. 


After 


5th  Experiment. 

1°  deflection  of  galvanometer  is  equal  to  0'008602°C. 
At  the  end  of — 

0  minutes   0°   0°  Commenced  contractions. 

7       „   —  4°  — 0-0344°C. 

10      „   —16°  — 01376°C. 

Stopped  contractions. 
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Rise  or  fall  of  temperature. 

Time  from   «  , 

cominciicniuent  Deflections  of  Tliurinometric 

of  contractions.  galvanometer.  values.  Comments. 

At  the  end  of — 
11.  12,13,  14,  15,  16  J— -O  mo-'C.-, 

minutes             1  — 0-1376°C.  \  Temperature  oscillating. 

1—12°  — 0-1032°C.  J 

In  tliis  experiment,  after  seven  minutes'  contractions,  the 
temperature  had  fallen  0'0344"  C. ;  and  when  the  contractions 
ceased,  at  the  end  of  the  tenth  minute,  this  fall  had 
increased  to  0"1376°  0.  During  six  minutes'  succeeding 
the  close  of  the  contractions,  the  temperature  fluctuated, 
being  successively  0-172°  C,  0-1376°  C,  and  0-1032°  C— all 
below  the  starting  part.  A  part  of  the  fall,  when  at  its 
greatest,  is,  however,  probably  explainable  in  the  same  way 
as  the  fall  in  1st  Experiment,  and  is,  therefore,  independent 
of  the  muscular  action. 

6th  Experiment. 

1°  deflection  of  galvanometer  is  equal  to  O  008602°C. 
At  the  end  of — 

0  minutes   0°   0°  Commenced  contractions. 

2  „    +4°  +0-0344°C. 

3  „    0°   0° 

6       „    —2°  — 0-0l72°C. 

Stopped  contractions. 

13    i>  •>   )> 

In  tbis  experiment  the  temperature  rose,  in  the  first  two 
minutes,  0-0344°  C. ;  but  in  the  next  minute  it  declined  to 
zero,  and  at  the  close  of  the  contractions  it  was  0-0172°  C. 
below  that  point,  maintaining  this  latter  position  at  the  end 
of  the  experiment. 

7th  Experiment. 

1°  deflection  of  galvanometer  is  equal  to  O-O07539°C. 
At  the  end  of — 

0  minutes   0°   0°  Commenced  contractions. 

^      "    "j  r  -5°  — 0  0377°C.-| 

^       "      y  J       0°   0°        I  Tonipeinture  oscillating. 

^       "      I  I   +5°  +0  0377°C.J 

4  „  J 
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Rise  or  fall  of  temperature. 

t  *  ^ 

Dofleetions  of  Thermoinetric 

gulvanomoter.  values.  Comments. 

0°   0° 

»    >» 

»    >j 

•       i>    ti 

»    » 

Stopped  contractions. 


We  have  here,  during  the  first  four  minutes,  an  oscillation 
about  the  starting  point  as  a  centre,  with  a  range  below  and 
above  of  0'0377°  C.  ;  and  subsequently,  during  the  remain- 
ing five  and  a  half  minutes  of  contractions,  and  for  five 
minutes  of  repose  afterwards,  a  maintenance  of  the  initial 
temperature. 

8th  Experiment. 

1°  deflection  of  galvanometer  is  equal  to  0'007539°C. 
At  the  end  of — 

0  minutes   0°   0°  Commenced  contractions. 

I,  2,  3,  4,  5,  6  minutes     „    „ 

7  minutes   —2°  — 0-0150°C. 

8,  9, 10  minutes    0°   0° 

Stopped  contractions. 

II,  12,  13,  14,  15,  16 

minutes   „    „ 

In  this  experiment  for  the  first  six  minutes  no  change  of 
temperature  occurred.  At  the  end  of  the  seventh  minute  a 
fall  of  0-015°  C.  was  noted.  From  this  time  forth,  to  the 
end  of  the  experiment,  the  initial  temperature  was  maintained. 


Time  from 
couuueneement 
of  contractions. 

At  the  end  of — 

5  minutes  

6  „   

7   

8  ,  

8i   

m  „   


9th  Experiment. 


1  deflection  of  galvanometer  is  equal  to  0-008602°C. 
At  the  end  of — 

0  minutes   0°   0°         Commenced  contractions. 

^      "    i>   >■ 

2  )'    »   „ 

3     
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Rise  or  fall  of  temperature. 

Time  from  ,  *  ^ 

commenceraont  Deflections  of  Thermoinetric 

of  contractions.         galvanometer.  values.  Comments. 

At  the  end  of — 

4  minutes   +6°  +  0051G°C. 

B       »    +  +  „ 

6  ,   0°   0° 

7  „    —4°  — 0-0344°C. 

Stopped  contractions. 

8.9,10.n.l2.13,14r  -^O^^'ISi 

minutes             1    ~*                ..—0-0344°C.  ^  Temperature  oscillating. 
L  — 1°  — 0-0086°C.J 

Here  we  have,  first,  during  three  minutes,  the  initial 
temperature  maintained  ;  then  a  rise  of  0"0516°  C,  preserved 
during  the  fourth  and  fifth  minutes ;  then  a  return  to  zero, 
with  a  subsequent  fall  of  0'0344°  C.  below  that  point. 
During  seven  minutes  after  the  contractions  ceased  the  tem- 
perature fluctuated,  being,  in  turn,  0  0602°  C,  0-0344.°  C, 
and  0*0086°  C,  below  the  starting  point. 


10th  Experiment. 
1°  deflection  of  galvanometer  is  equal  to  0  008602°C. 


At  the  end  of — 

0  minutes   0°   0°  Commenced  contractions. 

[•— 5°  — 0  043°C.  1 

0°   0°        >■  Temperature  oscillating. 

+  3°  +0-0258°C.J 

Stopped  contractions. 


1,  2,  3,  4,  5,  6,  7,  7i 
minutes .... 


8,9,10,11,12.13,14,;-^   -^-"T^-  1  ^ 

15, 15i  minutes...  |  +o-0258°C.  1  °" 


In  this  experiment,  during  seven  and  a  half  minute's  con- 
tractions, the  temperature  oscillated  on  both  sides  of  zero, 
with  a  range  of  0*043°  C.  below,  and  of  0*0258°  C.  above 
that  point,  this  oscillation  continuing  during  eight  and  a  half 
minutes  following  the  cessation  of  the  contractions. 
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nth  Experiment. 

1°  deflection  of  galvanometer  is  eqvial  to  0-008G02°C. 

Rise  or  fall  of  temperature. 

Time  from  i  *  ^ 

commencement  Deflections  of  Thermometric 

of  contractions.  galvanometer.  values.  Comments. 

At  the  end  of — 

0  minutes   0°   0°  Commenced  contractions. 

i     „     [   +6°  +0-0516°C. 

1  and  2i  minutes          —4°  — 0-0344''C. 

-—9°  — 0-0774°C. 


r— 9"  — 0  0774-^.1 

,  4,  b,  b,  7,  H,  y,  iu  I   — 0-0344°C.  I  Temperature  osciUating. 

"^■^"'^^   Ur  +00086°C.J 

Stopped  contractions. 

r— 9°  — 0-0774°C.  1 

I  —4°  — 0-0344''C.  I  Temperature  oscillating. 

L  +1°  +  0  0086°C.  J 


17, 18  minutes  . . . 


In  this  experiment,  after  a  rise  in  the  first  half  minute  of 
0  0516°  0.,  the  temperature  declined  to  0-0344°  C.  below  the 
starting  point,  subsequently  fluctuating  between  0*0774°  C. 
below,  and  0'0086°  C.  above  the  zero,  during  the  remaining 
seven  and  a  half  minutes  of  contractions,  and  also  during  the 
eight  minutes  of  repose  which  followed. 


12th  Experiment. 

1°  deflection  of  galvanometer  is  equal  to  0'008602°C. 
At  the  end  of — 

0  minutes   0°   0°  Commenced  contractions. 

1  „    +5°  +0-0430°C. 

2,  3,  4,  5  minutes   +  „   +  „ 

6  minutes   +3°  +  0-0258°C. 

7,  8,  9,  10  minutes  ...  +  „  +  „ 

Stopped  contractions. 

11,  12,  13,  14,  15,  16 

minutes  +,  +  „ 

In  the  above  experiment  the  temperature  rose  during  the 
first  minute  0'043°  C,  and  maintained  this  elevation  to  the 
end  of  the  fifth  minute,  when  it  fell  back  to  0-0258°  C.  above 
the  starting  point,  retaining  this  position  during  the  remain- 
ing minutes  of  contraction,  and  for  six  minutes  of  repose 
following. 


13th  Experiment. 

1°  deflection  of  galvanometer  is  equal  to  0  008G02°C. 

Rise  or  fall  of  temperature. 

Time  from  ,  *  ^ 

commencement  Deflections  of  Thermonietric 

of  contractions.  galvanometer.  values.  Comments. 

At  the  end  of — 

0  minutes   0°   0°  Commenced  contractions. 

r  —2°  — 00172°C.  i 

1,2, 3, 4,5,6,7  minutes 0°   0°        I  Temperature  oscillating. 

L  +2°  +0-0l72°C.  J 

Stopped  contractions. 

11  minutes   —5°  — 00430°C. 

12  „    0°   0° 

We  have  here,  during  the  time  of  ti  e  contractions,  an 
oscillation  about  the  starting  point  of  0"0172°  C.  above  and 
below  the  latter.  At  the  end  of  the  fourth  minute  after  the 
contractions  ceased,  the  temperature  had  fallen  to  0'043°  C. 
below  the  zero.  Finally,  at  the  close  of  the  experiment,  at 
the  end  of  the  twelfth  minute  from  the  commencement  of 
the  observations,  the  temperature  was  at  the  starting  point. 


14th  Experiment. 

1°  deflection  of  galvanometer  is  equal  to  0'008602°C. 

At  tlie  end  of — 

0  minutes    0°   0°  Commenced  contractions. 

^     r  —7°  — 0-0fi02°C.  1 

1,  a,  6,  4,  5,  b,  7,  »  1     ^„   I  Temperature  oscillatliig. 

"^''^'^^^^  1+4°  +0-0344°C.J 

Stopped  contractions. 

9.  10,  11,  12, 13. 14  r-j: ,  -nr 

.    ^  <     0    0         ^  Temperature  oscillating. 

"^'""^^^  1+4°  +00344°C.J 


In  this  case,  during  the  eight  minutes  of  contractions, 
the  temperature  oscillated  about  the  starting  point  with  a 
range  of  0-0602°  C.  below,  and  of  0-0344°  C.  above  the 
latter.  This  oscillation  persisted  during  the  six  minutes 
following  the  close  of  the  muscular  action. 
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Time  from 

commencement 
of  coutractioiis. 

At  the  end  of — 

0  minutes  , 

3  „   

5  „   

6  „   

8  „   

10  „   


15th  Experiment. 

1°  deflection  of  galvanometer  is  equal  to  0'004166°C. 
Rise  or  fall  of  temperature. 


Deflections  of 
galvanometer. 


Thermometrie 
v»lues. 


0° 


0° 
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—  60°  — 0-2500°C. 

—100°..  — 0-4166°C. 

—110°  — 0-4583°C. 

—150°  — 0-6250°C. 

—180°  — 0-7500°C. 

-353"°  — 1-4708°C. 


Comments. 


Commenced  contractions. 


Stopped  contractions. 


In  this  experiment,  we  have  a  decided  and  continuous  fall 
of  temperature  from  the  commencement  to  the  end  of  the 
observations ;  the  fall  at  the  close  of  the  experiment  amount- 
ing to  1"4708°  C.  This  marked  depression  of  temperature, 
like  those  given  in  1st  and  5th  Experiments,  was,  however, 
beyond  doubt,  in  a  great  measure  independent  of  the  experi- 
ment, its  coincidence  with  the  latter  being  simply  accidental. 
This  experiment,  in  fact,  furnishes  an  excellent  example  of  a 
rapid  and  decided  lowering  of  the  general  level  of  tempera- 
ture in  the  head,  where  no  special  cause  of  disturbance  could 
be  proved  to  exist. 

16th  Experiment. 

1°  deflection  of  galvanometer  is  etjiial  to  0  004166°C. 
At  the  end  of — 

0  minutes   0°   0°  Commenced  contractions. 

4       „    —  85°  — 0-3541°C. 

6  ,   —100°  — 0-4166°C. 

7  „    —155°  — 0-6458°C. 

Stopped  contractions. 

12       „    —358°  — 1-4916°C. 

We  have  here  again  a  decided  and  persistent  fall  of 
temperature  during  whole  of  the  observation,  probably 
explainable,  in  great  part,  like  the  results  of  the  last  experi- 
ment, by  a  lowering  of  the  general  level  of  temperature 
irrespective  of  tho  muscular  action. 
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17th  Experiment. 

1°  deflection  of  galvanometer  ia  equal  to  0-004.166°C. 

Rise  or  fall  of  temperature. 

Time  from  f  *  ^ 

commencement  Deflections  of  Thermometric 

of  contractions.         galvanometer.  vuliies.  Comments. 

At  the  end  of — 

0  minutes   0°   0°  Commenced  contractions. 

2  „    +  10°  +0-0H6°C. 

3  „    +  45°  +0-1874°C. 

5      „    +115°  +0-4791°C. 

Stopped  contractions. 

10      ,   +  „   + 


This  experiment  shows  a  decided  rise  of  temperature, 
setting  out  from  the  commencement  of  the  observations, 
and  amounting,  at  the  end  of  the  fifth  minute — when  the 
contractions  were  discontinued — to  0*4791°  C.  At  the  close 
of  the  experiment — at  the  end  of  the  tenth  minute — the 
temperature  was  still  0*4791°  C.  above  the  starting  point. 
This  was  undoubtedly  a  case  of  elevation  of  the  general 
thermal  level — the  opposite,  in  fact,  of  what  occurred  in  the 
preceding  two  experiments. 


18th  Experiment. 

1°  deflection  of  galvanometer  is  equal  to  0-0070422°C. 
At  the  end  of — 

0  minutes   0°   0°  Commenced  contractions. 

1,  2,  3,  4,  5.  6,  7.  7i  f  — 0-0352°C.  t 

'    ' .  '  '   '   '   '    *  <     0°   0°        >•  Temperature  oscillating. 

""^"^"'^^  1+2°  +00140°CJ 

Stopped  contractions. 

12i  minutes  +4°  +0-028l°C. 

13i       „   +  5°  +0-0352°C. 


In  this  experiment  the  temperature  of  the  head  fluctuated 
during  the  seven  and  a  half  minutes  of  contractions,  being, 
in  turn,  at  0°  and  at  0-0352°  0.  below  and  0*014°  C.  above 
that  point.  After  the  contractions  ceased  the  temperature 
rose,  attaining,  at  the  end  of  twelve  and  a  half  minutes  from 
the  commencement  of  the  experiment,  0*0281°  C.  above  the 


1? 


starting  point,  and  rising  still  higher  by  0*00704°  C.  in  the 
succeeding  minute. 

19th  Experiment. 

1°  deflection  of  galvanometer  is  equal  to  0-0070422°C- 

Rise  or  fall  of  temperature. 

Time  from  /  *  , 

commencement         Deflections  of  Thermometric 

of  contractions.         galvanometer.  values.  Comments. 

At  tlie  end  of — 

0  minutes   0°   0°         Commenced  contractions. 

4      „  +60°  +0-4225°C. 

Stopped  contractions. 

9      „   +71°  +0-5000°C. 

In  this  experiment  a  marked  and  rapid  rise  of  temperature 
ensued,  amounting  at  the  close  of  the  experiment  to  0*5°  C. 
above  the  starting  point.  The  comments  made  upon  17th 
Experiment  are  equally  applicable  to  the  present  case. 

20th  Experiment. 

1°  deflection  of  galvanometer  is  equal  to  0-0070422°C. 
At  the  end  of — 

0  minutes   0°   0°         Commenced  contractions. 

1,2,3,4,5, 6, 7  minutes     „   „ 

Stopped  contractions. 

12  minutes   —2°   0-014°C. 

In  the  above  experiment  the  initial  temperature  remained 
unaffected  during  seven  minutes'  muscular  action.  During 
five  minutes  subsequent  repose  the  temperature  fell  0*014°  C. 


21st  Expei'iment. 

1°  deflection  of  galvanometer  is  equal  to  0"0070422°C. 
At  the  end  of — 

0  minutes   0°   0°         Commenced  contractions. 

1,  2,  3,  4,  5,  6  minutes     „         „ 

7  minutes   —2°  — 0-0140°C. 

Stopped  contractions. 

8,  9,  10,  11,  12,  13i  f~^° -^0  0211°C.i 

minutes              1  ^         r  Temperature  oscillating. 

L  +3°  +0'0211°C.  J 

2 
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In  this  case,  for  the  first  six  minutes  of  contractions,  the 
temperature  was  unaffected,  but  in  the  seventh  minute  a  fall 
of  0*014°  C,  took  place.  During  six  and  a  half  minutes' 
i-epose  following  the  contractions  the  temperature  fluctuated 
about  the  starting  point,  with  an  equal  range  above  and 
below  the  latter  of  0-0211°  C. 


22nd  Experiment. 
1°  deflection  of  galvanometer  is  equal  to  0-0070422°C. 

Rise  or  fall  of  temperature. 

Time  from  ,  *  , 

commencement  Defleetions  of  Tliermometric 

of  contractions.  galvanometer.  values.  Comments. 

At  the  end  of — 

0  minutes   0°   0°  Commenced  contractions. 

[■—4°  — 0-0281°C.i 

1,2,3,4>5,6,7,8  minutes -I     0°   0°        1  Temperature  oscillating. 

L  +4°  +0-0281°C.J 

Stopped  contractions. 

4°  — 00281°C.  1 


L4  f""*  • 

'  ■i     0°   0°        ^  Temperature  oscillating. 

•■■  L  +4°. 


9,  10,  11,  12,  13,  14, 

i5,i6minutes...|^;;„;;;;;;;;;;;;;;;_^Q.Q^8i°c.[ 


In  this  experiment,  during  eight  minutes'  contractions, 
the  temperature  oscillated  about  the  zero,  with  an  equal 
range  above  and  below  this  point  of  0"0281°  C.  Eight 
minutes  of  repose,  following  the  contractions,  showed  no 
change,  the  fluctuation  continuing  with  the  same  limits  as 
before. 

23rd  Experiment. 

1°  deflection  of  galvanometer  is  equal  to  0-0070422°C. 
At  the  end  of — 

0  minutes   0°   0°         Commenced  contractions. 

1,2, 3, 4, 5, 6, 7  minutes     „    „ 

Stopped  contractions. 

8,  9, 10,  11, 12  „ 

No  change  of  temperature  either  during  or  after  the 
contractions. 
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24tli  Experiment, 

1°  deflection  of  galvanometer  is  equal  to  0-0070422°C. 

Kise  or  fall  of  temperature. 

Time  from   *  \ 

commencement  Deflections  of  Thermometric 

of  contractions.  galvanometer.  values.  Comments. 

At  the  end  of — 

0  minutes    0°   0°         Commenced  contractions. 

1,  2, 3, 4, 5,  6, 7  minutes     „   i. 

Stopped  contractions. 

8,  9,  10,  11,  12       „        „    „ 

No  cliange  of  temperature  either  during  or  after  tlie 
contractions. 

25t]i  Experiment. 

1°  deflection  of  galvanometer  is  equal  to  0-0070422°C. 
At  the  end  of — 

0  minutes    0°   0°  Commenced  contractions. 

1, 2, 3, 4,  5,  6,  7  minutes    „    „ 

Stopped  contractions. 

8,  9,  10,  11,  12 

No  cliange  of  temperature  either  during  or  after  the 
contractions. 

26th  Experiment. 

1°  deflection  of  galvanometer  is  equal  to  0'0070422°C. 
At  the  end  of — 

0  minutes    0°   0°  Commenced  contractions. 

1,2, 3, 4,  5,  6, 7  minutes     „   „ 

Stopped  contractions. 

8,  9, 10, 11, 12  „ 

No  change  of  temperature  either  during  or  after  the 
contractions. 

27th  Experiment. 

1°  deflection  of  galvanometer  is  equal  to  0'0070422°C. 
At  the  end  of — 

0™'°utes    0°   0°          Commenced  contractions- 

1, 2,  3, 4,  5,  6,  7  minutes     „    „ 

Stopped  contractions. 

8,9,10,11,12  „ 
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No  change  of  temperature  either  during  or  after  the 
contractions. 


28th  Experiment. 

1°  deflection  of  galvanometer  is  equal  to  0'0070422°C. 

Rise  or  fall  of  temperature. 

Time  from  ,  «  ^ 

commencement  Deflections  of  Tliermometric 

of  contractions.         galvanometer.  values.  Comments. 

At  the  end  of — 

0  minutes    0°   0°  Commenced  contractions. 

1,  2, 3, 4,  5,  6,  7  minutes     „    „ 

Stopped  contractions. 

8,  9,  10,  11,  12 

No  change  of  temperature  either  during  or  after  the 
contractions. 


29th  Experiment. 

1°  deflection  of  galvanometer  is  equal  to  0"0074022°C. 
At  the  end  of — 

0  minutes   0°   0°  Commenced  contractions. 

1,2, 3, 4, 5, 6, 7  minutes     „    „ 

Stopped  contractions. 

8,  9,  10,  11,  12  „ 

No  change  of  temperature  either  during  or  after  the  con- 
tractions. 

30th  Experiment. 

1°  deflection  of  galvanometer  is  equal  to  0'0074022°C. 
At  the  end  of — 

0  minutes    0°    0°  Commenced  contractions. 

1, 2,  3, 4, 5,  6,  7  minutes    ,,    „ 

Stopped  contractions. 

8,9,10,11,12       „        „    „ 


No  change  of  temperatui-e  either  during  or  after  the  con- 
tractions. 
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81st  Experiment. 

1°  deflection  of  galvanometer  is  equal  to  0'0045°C. 

Rise  or  fall  of  temperature. 

Time  from  f  "  ^ 

commencement  Deflections  of  Thermometric 

of  contractions.         galvanometer.  values.  Comments. 

At  the  end  of — 

0  minutes    0°    0°         Commenced  contraction!. 

1,  2,  3,  4,  5,  6  7  minutes    „    „ 

Stopped  contractions. 

8,9,10,11,12      „        „   , 

No  change  of  temperature  either  during  or  after  the  con- 
tractions. 

32nd  Experiment. 

1°  deflection  of  galvanometer  is  equal  to  0'004166°C. 
At  the  end  of — 

0  minutes  +0°    0°  Commenced  contractions, 

2  „    ■   ,-..+100°  +0-4166°C. 

3  4,  5,  6,  7  minutes  .,.+   „   +  „ 

Stopped  contractions. 

In  this  experiment  the  rise  was  probably  in  great  part 
due  to  an  elevation  of  the  general  thermal  level,  such  as  we 
have  before  considered  in  17th  and  19th  Experiments.  There 
was  in  this  case  no  observation  of  the  temperature  after  the 
close  of  the  contractions. 

We  will  now  analyse  the  thirty-two  experiments  thus  far 
given  ;  and  to  this  end,  we  will  first  divide  them  into  eight 
classes,  as  follows,  giving  the  numbers  and  percentages  of 
cases  belonging  to  each  class,  and  also  designating  the 
particular  experiments  in  which  they  are  found  : 

Number  of    Per-  Where  found, 

cases.    Centagos.  — 
—  —  Experiments. 

a.  Cases  of  rise  of  temperature  without  fall    1    ...    3'125  ...  12tli. 

i-       .)       fall  „  „  rise    2    ...    6-250  ...    8th  and  20th. 

c.       ,,       rise  of  temperature  counter- 1 

balanced  by  equal  fall  below  U    ...  12-503  ,..[^*^^'' 

starting  point  J  ^"'^  22nd. 
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NumDer  of    Per-  Where  found, 

cases,    centages.  — 

—  Experiments. 
d.  Cases  of  rise  and  fall  together,  the  fall  t  f  2nd,  3rd,  4th,  9th 

being  greater  than  the  rise} S    ...25-000  10th,llth,13tb. 

L  and  14th. 


/•       „       temperature    remaining   un-"|  „  oq.iok 
changed   J 


rise  and  fall  together,  the  rise 
being  greater  than  the  fall  .    1    ..,    3-125    ...  6tb. 

'23rd,  24th,  25th, 
26th,27th,28th, 
29th,  30th,  and 
•  31st. 

£f.       „       rise  to  higher  general  level  ...    3    ...    9-375    ...    I7th,  19th,  and 

32nd. 

A.      „      fall  to  lower  general  level  ...    4    ...  12-500    ...    1st,   5th,  15th, 

and  16fch. 

Omitting  tlie  seven  expei-iments  attributed  to  change  of 
thermal  lovely  we  have  left  twenty-five  results,  in  fourteen 
of  which  a  rise  was — at-  some  period — noted ;  although  in 
all  but  two  of  these  cases  (12th  and  6th  Experiments),  the 
rise  was  either  counterbalanced  or  outweighed  by  a  fall,  and 
in  one  of  the  two  (6th  Experiment),  the  rise  was  immediately 
succeeded  by  a  fall  to  the  initial  temperature,  and  subse- 
quently to  a  point  below  the  latter.  We  have,  therefore, 
only  a  single  instance  that  can  fairly  be  adduced  as  evidence 
of  a  rise  of  temperature  due  to  muscular  contraction.*  On 
the  contrary,  we  have  two  cases  of  independent  fall,  and 
eight  cases  in  which  the  fall  was  in  excess  of  the  accompany- 
ing rise. 

Making  a  new  table  out  of  the  twenty-five  cases  open  to 
discussion,  we  have  the  following  values  : 

Number  Per- 
of  cases.  centages. 

a.  Cases  in  which  a  rise  of  temperature  either  existed  inde- 
pendently or  predominated   2      ...  8 

5.  „  „  a  fall  of  temperature  either  existed  inde- 
pendently or  ijredomiuated   10      ...  40 


*  If  the  three  experiments  (17th,  l6th,  and  32nd)  attributed  to  rise  of  general 
thermal  level  be  taken  into  account  as  possibly  connected,  in  any  decided  degree, 
with  tbe  muscular  movements,  we  must,  in  justice,  give  an  equally  important  place 
to  1st,  5th,  15th,  .".lid  16th  experiments,  in  which  the  muscular  exertion  was  accom- 
panied by  nfall  of  temperature.  The  two  sets  of  cases  would  thus  counter- 
balance each  other. 


28 


Number  Per- 
of  cases.  centages. 

c.  Cases  in  which  both  a  rise  and  a  fall  of  equal  extent 

existed   •  •   4     .••  16 

„         „     no  change  of  temperature  occurred    9     ...  36 

From  the  above  figures  it  will  be  seen  that  the  cases  in 
which  a  fall  of  temperature  predominated  were  the  most 
numerous.  Next  in  number  come  the  cases  where  no  change 
of  temperature  occurred,  while  the  instances  in  which  a  rise 
predominated  show  the  smallest  figtire  of  all. 

Taking,  in  each  of  the  fourteen  experiments  in  which  a 
rise  occurred,  the  highest  thermometric  value  attained 
(whether  found  during  the  contractions,  or  in  the  subsequent 
period  of  repose),  we  find  the  average  greatest  rise  to  be 
0-03637°C.  ;  the  extremes  being  0-0625°  C,  and  0-0172°  0. 
In  the  fifteen  cases  in  which  a  fall  occurred,  the  avei'age 
greatest  fall  was  0-04124°  C,  the  extremes  being  0-0774°  0.^ 
and  0-014°  C. 

Of  seventy-three  experiments  on  the  quadriceps  extensor 
cruris  (the  most  powerful  of  the  muscles  concerned  in  the 
experiments  in  hand)  tabulated  by  Dr.  Amidon,*  thirty- 
seven  showed  a  rise  of  temperature,  twenty-three  a  fall  of 
temperature,  and  in  thirteen  no  change  occurred.  The 
percentages  of  the  three  conditions  were,  therefore,  as 
follows : 

Rise  of  temperature   50-6849  per  cent. 

Fall         „    31-5068 

Temperature  unchanged   17-8083  „ 

The  average  rise  of  temperature  in  the  thirty-seven 
cases  in  which  this  condition  existed,  was  0-40915°  C,  the 
extremes  being  1-38875°  C,  and  0-13888°  0. ;  these  figures 
being,  respectively,  eleven,  twenty-two,  and  eight  times 
the  corresponding  values  found  by  the  writers. 

*  Op,  cit.,  p.  38 
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Experiments  on  the  contraction  of  the  muscles  of  the  calf. 
The  thermO'pile  was  placed  at  a  point  distant  from  the 
root  of  the  nose  290  mm.  on  the  median  line,  and  distant 
laterally  from  this  line  25  mm.  The  pile  was  on  the  left 
side  of  the  head,  and  the  muscles  of  the  right  side  were 
contracted. 

1st  Experiment. 

1°  deflection  of  galvanometer  is  equal  to  0-004166°C. 

Rise  or  fall  of  temperature. 

Time  from  f  «  ^ 

commencement  Deflections  of  Thermometric 

of  contractions.         galvanometer.  values.  Comments. 

At  the  end  of — 

0  minutes   0°   0°  Commenced  contractions. 

1, 2,  3, 4,  5,  6,  minutes     „  ,  „ 

10  minutes    —7°..  — 0-0291°C. 


r— 10°  — 0-0416°C.i 

li,  1^  13, 14, 15,  lb  I  _   — 0'0291°C.  I  Temperature  oscillating. 

 1-  4°  -om66°c.i 

In  tliis  case  during  the  first  six  minutes  of  muscular  action 
the  temperature  was  unaffected ;  at  the  end  of  the  tenth 
minute,  however,  it  had  fallen  0'0291°  C.  below  the  starting 
point.  During  the  six  minutes  of  repose  following  it  fluct- 
uated, 0-0416°  C,  0-0291°  C,  and  0-0166°  C,  all  below  the 
starting  point,  being  noted. 

2nd  Experiment. 

1°  deflection  of  galvanometer  is  equal  to  0'004166°C. 
At  the  end  of — 

0  minutes   0°   0°  Commenced  contractions. 

r— 5°  — 0-0208°C.i 

1, 2, 3,4, 5,6,7  minutes  <     0°   0°        |-  Temperature  oscillating. 

L+6°  +0-0208°C.J 

Stopped  contractions. 

r— 6°  — 0-0208°C.l 

8, 9,10, 11, 12  minutes -I     0°   0°        I  Temperature  oscillating. 

L  +5°  +0-0208°C.J 

Oscillation  about  the  starting  point,  with  a  range  of 
0-0208?  0.  above  and  below  the  latter,  marked  the  seven 
minutes  of  conti-action  and  the  five  minutes  of  subsequent 
repose  of  this  experiment. 


stopped  contractions. 
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3rd  Experiment. 

1°  deflection  of  galvanometer  is  equal  to  O-O04166°C. 

Rise  or  fall  of  temperature. 

Time  from  r  *  ^ 

commencemeut  Deflections  of  Thermometric 

of  contractions.         galvanometer.  values.  Comments, 

At  the  end  of — 

0  minutes   0°   0°         Commenced  contractions. 

1,2, 3, 4, 5, 6,7  minutes     „    » 

Stopped  contractions. 

8,9,10,11,12     „  „    » 

No  change  of  temperature  either  during  or  after  the  con- 
tractions. 

4th  Experiment, 

1°  deflection  of  galvanometer  is  equal  to  0'004166°C. 
At  the  end  of — 

0  minutes   0°   0°         Commenced  contractions. 

1,2, 3, 4, 5, 6, 7  minutes      „    „ 

Stopped  contractions. 

8,9,10,11,12 

No  change  of  temperature  either  during  or  after  the  con- 
tractions. 


We  have,  as  the  results  of  these  four  experiments,  one 
case  of  fall  of  temperature  (0'0416°  0,  at  its  greatest)  (1st 
Experiment)  ;  one  case  of  equal  rise  and  fall,  of  0"0208°  C, 
(2nd  Experiment) ;  and  two  cases  in  which  no  change  of 
temperature  occurred  (3rd  and  4th  Experiments), 

Seventy-three  experiments  on  these  muscles^  tabulated  by 
Dr.  Amidon,*  give  the  following  values  : 

Number  Percent- 
of  cases.  ages. 


Rise  of  temperature    42 

Fall  „    9 

Temperature  unchanged..,  22 


57-5343    ...    Average  rise,  0-37037°C, 
12-3288    ...    Maximum  „  0-9722°C. 
30-1369    ...    Minimum  „  0-1388°C, 


*  Op.  cifc.,  p.  36. 
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Experionents  on  the  contraction  of  the  hicejos  of  arm.  The 
therm  o-pile  was  placed  at  distances  from  the  root  of 
the  nose,  on  the  median  line,  varying  from  180  mm.  to 
200  mm, J  and  laterally  at  distances  from  the  same  Hne  of 
25  mm.,  30  mm.,  and  40  mm.  The  pile  was  on  the  left 
side  of  the  head,  and  the  muscle  of  the  right  side  was 
contracted. 


Time  from 
commencement 
of  contractions. 

At  the  end  of — 

0  minutes  , 

1   

2  „   

3  „   

4  „   

5  „   

6i  ,  

n  »   

8  „   


1st  Experiment. 

1°  deflection  of  galvanometer  is  equal  to  O'O04237°C. 
Rise  or  fall  of  temperature. 


Deflections  of 
galyanometer. 


Thermometric 
values. 


0°   0° 

— 1°  — O-0O4.2°C. 

+  5°  +  0  0211°C. 

—2°  — 0-0084°C. 

—6°  — o-o2irc. 

+  1°  +0-0042°C. 

+  5°  +0-0211°C. 

—8  — 0-0338°C. 

—9   — 00381°C. 


Comments. 


Commenced  contractions. 


9,  10,  11,  12,  13,  14, 

15  minutes  


Stopped  contractions. 


—8"  — 0-0338°C.  1 

+  r  +  0-0042°C.  I  Temperature  oscillating. 

+  6°  +0-0254°cJ 


In  tliis  experiment  the  temperature  alternately  fell  below 
and  rose  above  the  starting  point  during  the  eight  minutes 
of  the  contractionSj  the  greatest  fall  being  0'0381°  C,  and  the 
greatest  rise  0'0254°C.  During  the  seven  minutes  of  repose 
succeeding  the  contractionSj  the  temperature  fluctuated,  touch- 
ing, successively,  points  0'0042°  C.  and  0'0264°  C.  above,  and 
0"0338°  C.  below  the  initial  temperature. 

2nd  Experiment. 

1°  deflection  of  galvanometer  is  equal  to  0'004166''C. 
At  the  end  of — 

0  minutes    0°,,,   0°  Commenced  contractions. 

1,2,3,4, 5,  6, 7  minutes     „  „ 
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Rise  or  fall  of  temperature. 

Time  from  f  *  < 

commeuceraent  Deflections  of  Thermometric 

of  contractions.  galvanometer.  values.  Comments. 

At  tbe  end  of — 
8  minutes    +5°  +0-0208°C. 

Stopped  contractions. 

9, 10, 11, 12, 13  minutes     0°   0° 

In  this  experiment  at  the  end  of  eight  minutes  of  con- 
tractions a  rise  of  0-0208°  C.  had  occurred.  During  the  five 
minutes  of  repose  following,  the  temperature  fell  back  to 
the  starting  point,  and  stood  there  at  the  close  of  the 
experiment. 

3rd  Experiment. 

1°  deflection  of  galvanometer  is  equal  to  0'004166°C. 
At  the  end  of — 

0  minutes   ,   0°   0°  Commenced  contractions. 

1,  2,  3,  4,  5,  6  minutes      „    „ 

7  minutes    +6°  +0'025°C. 

Stopped  contractions. 

8,9,  10, 11,  12  minutes     0°  ,   0° 

In  this  experiment  at  the  end  of  seven  minutes'  muscular 
action,  the  temperature  stood  at  0*025°  C.  above  the  starting 
point.  Subsequently  a  fall  to  zero  ensued,  and  this  latter 
temperature  was  preserved  during  five  minutes  of  repose. 


4th  Experiment. 

1°  deflection  of  galvanometer  is  equal  to  0"004166°C. 
At  the  end  of — 

0  minutes    0°   0°  Commenced  contractions. 

1,  2,  3, 4,  5, 6,  7  minutes     „    „ 

Stopped  contractions. 

8,  9,  10,  11,  12  „   

No  change  of  temperature  either  during  or  after  the  con- 
tractions. 

5th,  6th,  7th,  8th,  9th,  10th,  11th,  12th,  13th,  14th,  15th, 
and  16th  Experiments  were  made  under  the  same  conditions 
as  4th  Experiment,  and  furnished  the  same  negative  results 
as  the  latter. 

Our  sixteen  experiments  may  be  grouped  as  follows : 
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Number  of   Per-         Where  found. 

cnses.    centages.  — 

.  —  —  ExperimentB. 

«.  Caiea  of  rise  of  temperature,  followed  by  a 

fall  to  the  starting  point    2    ...  12-50    ...    2nd  and  3rd, 

i.       „     rise  and  fall  together,  the  fall  being 

greater  than  the  rise   1    ...    6-25    ...  1st. 

c.       „     temperature  remaining  unchanged    13    ...  81-25    . . .    4th  to  16th 

inclusive. 

Dr.  Amidon  has  tabulated  the  results  of  sixty-two  experi- 
ments on  this  muscle.*  From  them  we  obtain  the  following 
values  : 

Number  of  Per- 
cases.  centages. 

Else  of  temperature   40    ...    64-5161    ...    Average  rise,  0*2868°C. 

Fall  „    4    ...     6-4517    ...    Maximum,,  1-25°C. 

Temperature  unchanged   18    ...    29-0322    ...    Minimum,,  0-0555°C. 


iJxperiments  on  the  contraction  of  the  trapezius  and  the  levator 
anguli  sca'pulae.  The  thermo-pile  was  placed  at  a  point 
distant  from  the  root  of  the  nose,  on  the  median  line, 
120  mm.  to  180  mm.^  and  distant  laterally  from  the  same 
line  20  mm.  to  40  mm.  The  pile  was  on  the  left  side  of 
the  head,  and  the  muscles  of  the  right  side  were  con- 
tracted. 


1st  Experiment. 

1°  deflection  of  galvanometer  is  equal  to  0-004237°C. 


Rise  or  fall  of  temperature. 

 '  ^ 

commencement  Deflections  of  Thermometric 

of  contractions.         galvanometer.  values.  Comments. 


Time  from  r 


At  the  end  of — 

0  minutes   0°   0  Commenced  contractions. 

1  „     ■    —2°  — 0-0084°C. 

2  „   —11°  — 00466°C. 

3  ,J  )I 

3ir  „    —5°  — 0-0211°C. 

4  „   —4°  — 0-0169°C. 

5  „    —6°  — 0-0254°C. 

5i  „    —4°  — 0-0169°C. 

6  „    +2°  +0-0084°C. 


*  Op.  cit.,  p.  24. 
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Ris8  or  fall  of  temperature. 

Time  from  t  *  \ 

commencement  Deflections  of  Therniomctric 

of  contractions.         galvanometer.  values.  Comments. 

At  the  end  of — 

7  minutes    0°   0° 

Stopped  contractions. 

r  —6°  — 0-0254°C.i  ^ 

8,  9,  10, 11  minutes  i    ^  ^  0'0169°C  f  Temperature  oscillating. 

12  minutes   — 1°  — 0-00423°C. 

We  have  here,  during  seven  minutes  of  contractions 
(with  the  exception  of  a  temporary  rise  of  0-0084°  C.  in  the 
sixth  minute),  a  temperature  continuously  at  or  below  the 
starting  point,  the  maximum  fall  being  0'0466°  C.  During 
four  minutes  of  inactivity  immediately  following  the  con- 
tractions the  temperature  fluctuated  between  0*0254°  C. 
below,  and  0'0169°  C.  above,  the  starting  point.  When  the 
experiment  closed — at  the  end  of  the  twelfth  minute  from 
the  commencement — the  temperature  was  0'00423°  C.  below 
the  zero. 

2nd  Experiment. 

1°  deflection  of  galvanometer  is  equal  to  0'004237°C. 
At  the  end  of — 

0  minutes   0°   0°  Commenced  contractions. 

2  „       ..,  —10°  — 0-0423°C. 

3  „    +5°  +0-0211°C. 

4  „    +1°  +0-00423°C, 

4i    „   +10°  +0-0423°C. 

5  „    +2°  +0'0084°C. 

6  „    —5°  — 0-0211°C. 

7  „   ;        —2°  — 0-0084°C. 

Stopped  contractions. 

8  „    +2°  +0-0084°C. 

10     „    —3°  — 0-0127°C. 

T„  r  —3°  — 0  0127°C.-i  m 

»   \    +5°..  +0'0211°C  fT^'^P6i''i*'Ui'e  oscillating. 

In  this  experiment  the  temperature  fell  and  rose  unsteadily 
during  the  seven  minutes  of  contractions,  the  maximum  fall 
and  the  maximum  rise  being  each  0*0423°  C.  At  the  close 
of  the  contractions  the  temperature  stood  at  0-0084°  C. 
below  the  starting  point.  During  the  subsequent  period  of 
repose  the  temperature  varied  between  0-0127°  C.  below,  and 
0  0211°  C.  above,  the  starting  point. 
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Time  from 
commencement 
of  contractions. 


3i'd  Experiment. 

deflection  of  galvanometer  is  equal  to  0'004237°C. 
Rise  or  fall  of  temperature. 


Deflections  of 
galvanometer. 


Thermometric 
values. 


At  the  end  of — 

0  minutei .... 

1  ,  

2  „ 

H  

5  „  .... 

6  „  .... 

7  „  .... 

'71- 

8  » 

8i  „ 

9  „  .... 

10  „ 


Comments. 


Commenced  contractions. 


  0'   0° 

  +5°  +0'02H°C. 

  +2°  +0-0084°C. 

  +3°  -rO-0127°C. 

  —3°  — 0-0127°C. 

  —5°  — 0-0211°C. 

  +4°  +0-0169°C. 

  +2°  +0-0084°C. 

  +3°  +00127°C. 

r  —4°  — 0-0169°C  -1  ^ 

 T  +  3°  ^  O'0127°C  r  ■'^^'^Psrature  oscillating. 

  —3°  — 0-0127°C. 

  +2°  +0-0084°C. 

Stopped  contractions. 

r  —5°  — 0'0211°C  1 

11, 12, 13, 14  minutes  ■!    ^  30  ^  0"0127°c'  f  ^^'^P'^J'atire  oscillating. 

15     „         —5°  — 0-0211°C. 

In  this  experiment  the  temperature  fluctuated  unsteadily, 
both  during  the  contractions  and  during  five  minutes  of 
subsequent  inactivity.  The  maximum  rise  and  fall  during 
the  contractions  were  equals  namely,  0*021]°  C.  During 
the  period  of  repose  the  maximum  fall  was  0*0211°  C,  and 
the  maximum  rise  was  0'0127°  C.  At  the  close  of  the 
experiment  the  temperature  was  0*0211°  C.  below  the 
starting  point. 

4th  Experiment. 
1°  deflection  of  galvanometer  is  equal  to  0'004237°C. 
At  the  end  of — 


0  minutes   0°. 

1,  2,  3,  4,  5,  6,  7, 
8  minutes.., 


'} 


9,  10,  11,  12,  13 


minutes 


}  •■ 


Commenced  contractions. 


Stopped  contractions. 


No  change  of  temperature  either  during  or  after  the 
contractions. 
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5tli,  6th,  7tli,  and  8th  ExperimeBts,  made  under  similar 
conditions  to  4tli  Experiment,  gave  similar  negative  results. 

In  tlie  following  two  experiments  the  pile  was  placed  on 
the  left  frontal  eminence,  20  mm.  from  thd  median  line  : 


9th  Experiment. 

1°  deflection  of  galvanometer  is  equal  to  0-004237°C. 

Rise  or  fall  of  temperature. 

Time  from  i  •  ^ 

commencement  Deflections  of  Thermometric 

of  contractions.  galvanometer.  values.  Comments. 

At  the  end  of — 

0  minutes   0°   0°         Commenced  contractions. 

1  „   7°  — 0-0296°C. 

2  „   —13°  — 00550°C. 

3  „   —30°  — 0-127l°C. 

4  ,  —40°  -0-1694°C. 

5  „   —52°  — 0-2203°C. 

6  „   —57°  — 02415°C. 

7  „   —61°  — 02581°C. 

7i     „   —67°  — 0'2838°C. 

Stopped  contractions. 

8i     „   —68°  — 0-2881°C. 

9i     „   —72°  — 0-3050°C. 

101     „   —74°  — 0'3135°C. 

IH     ,  —67°  — 0-2838°C. 

12J     „   —68°  — 0-2881°C. 

Daring  the  whole  time  of  the  contractions,  in  the  above 
experiment,  the  temperature  fell  steadily  and  decidedly,  the 
maximum  fall  being  0"2838°  C,  attained  at  the  close  of  the 
contractions.  During  the  succeeding  five  minutes  of  in- 
activity, the  fall  reached  0'3135°  C.  below  the  starting  point. 
The  last  value  recorded  was  0'2881°  C.  below  the  zero.  The 
explanation  of  this  fall  is  probably  that  already  given  of 
similar  depressions  of  temperature  (1st  Experiment  on 
extensors  of  leg,  p.  6). 


10th  Experiment. 

1°  deflection  of  galvanometer  is  equal  to  0'004237°C. 
At  the  end  of — 

0  minutes   0°   0°          Commenced  contractions. 

1  i>    )i   » 

2  „   —  5°  — 0-0211°C. 
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Rise  or  fall  of  temperature. 

Time  from  ,  «  ^ 

commencement  Deflections  of  Thermometric 

of  contractions.         galvanometer.  values.  Comments. 

At  the  end  of — 

3  „   —10°  — 0-0423°C. 

4  „   —13°  — 0-0550°C. 

5  ,  —15°  — 0'0635°C. 

6  — ,  —  „ 

7  .,   —14°  — 0-0593°C. 

8  „   —12°  — 0-0508°C. 

8i  „   —  5°  — 0-0211°C. 

9  „    0°   0° 

9^  „   +  2°  +0-0084°C. 

10  „   +  5°  +0-0211°C. 

Stopped  contractions. 

11   —  5°  — 0-0211°C. 

12  „   —10°  — 0-0423°C. 

13  „   —13°  — 0'0550°C. 

14  „   —11°  — 0-0466°C. 

15  „   —12°  — 0-0508°C. 

In  this  experimentj  during  tlie  first  five  minutes,  the  tem- 
perature fell  steadily,  reaching  at  the  end  of  this  time  a 
point,  0'0635°  C,  below  the  zero.  After  being  stationary 
for  a  minute  the  temperature  began  to  rise  steadily  towards 
zero,  reaching  this  point  at  the  end  of  the  ninth  minute,  and 
passing  0*0211°  C.  above  it  in  the  succeeding  minute. 
During  the  five  minutes  of  repose  following  the  contractions 
the  tempei'ature  again  fell  below  the  starting  point,  being, 
at  the  end  of  the  thirteenth  minute  from  the  commencement 
of  the  experiment,  0'055°  C.  below  the  zero.  At  the  close 
of  the  experiment  the  temperature  was  still  below  the  starting 
point  by  0-0508°  C. 

We  may  group  our  ten  experiments  on  the  trapezius  and 

levator  anguli. scapula  as  follows  : 

Number  of     Per-  Where  found, 

cases.      ceutages.  — 
—  —  Experiments. 

a.  Cases  of  rise  of  temperature  counter- 
balanced by  equal  fall  below 

starting  poiiit    2     ...     20     ...     2ud  and  3rd, 

S.       „       rise  and  fall  together,  the  fall 

being  greater  than  the  rise  2  ...  20  ...  1st  and  10th. 
c.       „       temperature  remaining  un- f  g  gQ       ^  "1  4th,  5th,  6th, 

changed   L  "  "  "  J   7th  and  8th. 

il.      „      fall  to  a  lower  general  level     1     ...     10     .,,  9th. 


3^ 

The  average  highest  rise  was  0-0253°  C,  the  maximum 
and  miuimum  beings  respectively^  0"0423°  0.  and  0'0169  C. 
The  average  greatest  fall  was  0-0483°  C,  the  maximum 
being  0-0035°  C,  and  the  minimum  0-0211°  C. 

From  Dr.  Amidon's  table  of  ninety-three  experiments  on 
these  muscles  we  deduce  the  following  values  :  * 


Rise  of  temperature  

Fall 

Temperature  unclianged 


Number  of  Per- 

cases.  centages. 

...  52  ...  55-9140 
...     2    ...  2-1505 

...    39    ...  41-9355 


Average  rise,  0'3552°C. 
Maximum  „  0-9722°C. 
Miuimum  „  0-1388°C. 


Experiments  on  the  contraction  of  the  orhicularis  palpehrartm. 
The  thermo-pile  was  placed  at  a  p)oint  situated  between 
90  mm.  and  110  mm.  above  the  centre  of  the  external 
auditory  meatus,  and  30  mm.  posterivrly  to  the  latter. 
The  pile  was  on  the  left  side  of  the  head,  and  the  muscle 
of  the  right  side  was  contracted. 

1st  Experiment. 

1°  deflection  of  galvanometer  is  equal  to  0-004237°C. 

Rise  or  fall  of  temperatui-e. 

Time  from  ^  *  ^ 

commencement  Deflections  of  Thermometric 

of  contractions.         galvanometer.  values.  Comments. 


At  the  end  of- 


0° 

0° 

1  ,  

+  3° 

2  „   

+  5° 

 +  0-0211°C. 

3  ,  

—7°,, 

4  „   

—5° 

5  „   

+  1° 

5i  „   

—3° 

6i  „   

7  „   

0° 

8,  9,  10,  11,  12,  13, 
14  minutes   ' 

r-2°  

0° 
L  +3° 

0" 

 +0'0127X. 

Commenced  contractions. 


Stopped  contractions. 
■  Temperature  oscillating. 


*  Op.  cit.,  p.  31. 
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In  tliis  experiment  the  temperature  rose  during  tlie  first 
two  minutes  0'0211°  C,  but  during  the  next  minute  it  fell 
0"0296°  C.  below  the  starting  point.  At  the  end  of  the  fifth 
minute  the  zero  had  again  been  passed,  and  a  positive  rise  of 
0"00423°  0.  noted.  During  the  next  minute  and  a  half 
another  fall  occurred  to  0"0127°  C.  below  the  zero.  At  the 
end  of  the  last  minute  of  the  contractions  the  temperature 
was  back  at  the  starting  point.  Seven  minutes  of  sub- 
sequent inactivity  showed  an  oscillation  about  the  zero,  with, 
a  range  of  0-0084°  C.  belqw,  and  of  0-0127°  C.  above,  that 
point. 


2nd  Experiment. 

1°  deflection  of  galvanometer  is  equal  to  0-004237°C. 


Time  from 
commencement 
of  contractions. 


At  the  end  of- 
0  minutes  . . 
i 


1 

2 
3 
4 


6,  7,  8  minutes. 


9  minutes 
10  „ 

11^  „ 


Rise  or  fall  of  temperature. 

,  A  


Deflections  of 
galvanometer. 


 ^ 

Tliermometric 

values. 


Comments. 


0°. 


0° 


Commenced  contractions. 


..  +1°  +000423°C. 

.,  —3°  — o-om°c. 

..  +7°  +0-0296°C. 

..  +4°  +0'0169°C. 

f  —9°  — 0-0381°C.  1 

J  — 4°  — 0-0169°C.  I  Temperature  oscillating. 

1+2°  +0-0084°C.J 

Stopped  contractions. 

[•—9°  — 0-0381°C.-| 

J  —4°  — 0-0169°C.  l  Temperature  oscillating. 

L  +  2°  +  00084°0.  J 

..—11°  — 0-0166°C. 

..  +3°  +0-0127°C. 

—1°  — 0'00423°C. 

 +00127°C. 

 +0-0296°C. 


]  +3°. 
L+7°. 


In  this  experiment,  after  a  rise  of  0-00423°  C.  at  the  end 
of  the  first  minute,  the  temperature  fell  0-0127°  C.  below  the 
starting  point.  At  the  end  of  the  third  minute,  however, 
it  stood  at  0  0296°  C.  above  the  zero.  During  the  kst 
(fifth)  minute  of  the  contractions  it  was,  by  turns,  0-0381°  C. 
and  0-0169°  C.  below,  and  0-0084°  0.  above  the  starting 
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point.  These  values  were  unchanged  during  the  first  three 
minutes  of  repose^  but  in  the  ninth  minute  from  the  com- 
mencement of  the  experiment  the  teuiperature  fell  to 
0-0466°  C.  below  the  zero.  During  the  final  minute  and  a 
half  of  the  observations,  the  temperature  fluctuated  between 
0-00423°  C.  below,  and  0-0127°  C.  to  0-0296°  0.  above  the 
starting  point. 

3rd  Experiment. 
1°  deflection  of  galvanometer  is  equal  to 

Rise  or  fall  of  temperature. 

Time  from  t  *  » 

commencement  Deflections  of  Thermometric 

of  contractions.         galvanometer,  values. 

At  the  end  of — 

0  minutes   0°   0°         Commenced  contractions. 

i     „   +5°  +0-0211°C. 

1  „    +2°  +0-0084°C. 

2  „    — 1°  — 0-00423°C. 

3  „   —15°  — 0-0635°C. 

4  „    —7°  — 0-0296°C. 

4^     ,   —5°  — 00211°C. 

5  „    —2°  — 0-0084°C. 

6  ,   +2°  +0-0084°C. 

7  »   >•.  +  »  •■  •  +  j> 

7i     „    +5°  +0-0211°C. 

8  „    +1°  +0-00423°C. 

9  ,   —2°  — 0-0084°C. 

9i     „    +„   +  „ 

10    J)    )) 

Stopped  contractions. 

r  go  — 0'0211°C  J 

11,12,13>14,15  minutes  I                " +0'0296°c'  | '^^'"P®'^"'"'*^^^  oscillating. 
16     „        —  1°  — 0-00423°C. 

In  the  above  experiment  we  have,  first — at  the  end  of  half 
a  minute — a  rise  of  0-0211°  C.  ;  then,  a  fall,  which,  at  the 
end  of  the  third  minute,  carried  the  temperature  to  0-0635°  0. 
below  the  starting  point ;  after  this  a  gradual  recovery, 
amounting,  at  the  end  of  seven  and  a  half  minutes  from  th.e 
commencement  of  the  experiment,  to  0-0211°  0.  positive 
rise  ;  and  finally  another  fall  to  0-0084°  0.  below  the  starting 
point,  with  a  temporary  recovery  (at  the  end  of  nine  and  a 
half  minutes)  to  0-0084°  0.  above  the  zero  intervening. 
During  the   first  five  minutes  of  repose,  thp  tejiipei'ature 


0-004237°C. 


Comments. 
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fluctuated  between  0'0211°  0.  below,  and  0-0296°  C.  above  the 
starting  point ;  the  last  temperature  noted  (end  of  sixteenth 
minute)  was  0-0042o°  C.  below  that  point, 

4th  Experiment. 

1°  deflection  of  galvanometer  is  equal  to  O'004237°C. 

Rise  or  fall  of  temperature. 

Time  from  ,  «  ^ 

commencement  Deflections  of  Thermometric 

of  contractions.         galvanometer.  values.  Comments. 

At  the  end  of — 

0  minutes   0°  ,       0°         Commenced  contractions. 

1,2,3,4,5, 6, 7  minutes     „    „ 

Stopped  contractions, 

8,9,10,11,12  „ 

No  change  of  temperature,  either  during  or  after  the 
contractions, 

5th,  6th,  7th,  8th,  9th,  and  10th  Experiments,  made 
under  conditions  identical  with  those  of  4th  Experiment, 
furnished  similar  negative  results. 

We  will  group  our  ten  experiments  on  the  orbicularis 
palpebrarum  as  follows: 

Number  of     Per-  Where  found, 

cases.      centages.  — 
—  —  Experiments, 

a.  Cases  of  rise  and  fall  of  temperature 
together,   the    fall  being 

greater  than  the  rise   3     .„     30     ...     1st,  2nd,  3rd. 

6,       „       temperature  remaining  un- J  "I  4th,5tb,6tb,7tb, 

changed   L         ■"  ""J   8tb,  9kh,  10th. 

The  average  highest  rise  was  0-0466°  C,  the  extremes 
being  0-0635°  0.,  and  0-0296°  0.  The  average  lowest  fall 
was  0-0268°  0.,  the  extremes  being  0-0296°  C,  and  0-0211°  C. 

From  Dr,  Amidon^s  table  of  thirty-six  experiments  on 
this  muscle  we  obtain  the  following  figures  :* 

Number  of  Per- 
cases.  centages. 


Eise  of  temperature  

Fall  „   

Temperature  unchanged 


30  ...  83-3334 
1  ...  2-7777 
5    ...  13-8889 


...  Average  rise,  0-3425°C. 
...  Maximum  „  0-8333^. 
...    Ikfinimum  „  0-138S°C. 


*  Op.  cit.,  p.  42. 
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Experiments  on  the  contraction  of  the  orhicularis  alp ehr arum, 
levator  lahii  superioris  proprius,  zycjomatici,  and  risorius, 
all  acting  simultaneously.  The  point  on  ivhich  the  thermo- 
pile loas placed,  was  situated  hetioeen  90  and  110  mm.  ahovo 
the  centre  of  the  external  auditory  meatus,  and  30  mm. 
posteriorly  to  the  latter.  In  the  first  three  experiments, 
the  pile  was  on  the  right  side  of  the  head,  and  the  mitscles  of 
the  LEFT  side  toere  contracted.  This  arrangement  was  neces- 
sitated by  the  inability  of  the  subject  to  contract  the  muscles 
of  the  right  side.  In  the  s%d)seguent  six  experiments,  the  pile 
was  on  the  left  side  as  usual,  the  subject  being  changed. 


1st  Experiment. 

1°  deflection  of  galvanometer  is  equal  to  0'004237°C. 

Rise  or  fall  of  temperature. 

Time  from  ,  *  ^ 

commencement  Deflections  of  Thermometric 

of  contractions.         galvanometer.  values.  Comments. 

At  the  end  of — 

0  minutes   0°   0°          Commenced  contractions. 

1  „    +7°  +0-0296°C. 

2  „    +6°  +0-0254°C. 

3  „    +4°  +0-0169°C. 

3i     „    +5°  +0-0211°C. 

4  „   +10°  +0'0423°C. 

5  t,   +  ))   +  J) 

6  „    +8°  +00338°C. 

7  „    +3°  +0-0127°C. 

7i     „    —5°  — 00211°C. 

8  „    —8°  — 0-0338°C. 

8  J     „   —12°  — 00508°C. 

9  „   —13°  — 0-055O°C. 

Stopped  contractions. 

11      „  —36°  — 0-1525°C. 

12i   —43°  — 0-1821°C. 

14       „   —34°  — 0-1440°C. 


In  this  experiment  the  temperature,  at  the  end  of  the 
first  minutCj  stood  0"0296°  C.  above  the  starting  point.  By 
the  end  of  the  third  minute,  this  rise  had  been  reduced  to 
0*0169°  C. ;  but  subsequently  a  fresh  rise  occurred,  the 
temperature  mounting  to  0"0423°  C.  above  the  starting  point, 
ill  the  fourth  minute ;  but,  setting  out  from  this  time  a 
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steady  fall  commenced^  0"0338°  C,  below  the  starting  point 
being  noted  at  the  end  of  the  eighth  minute.  During  the 
last  minute  of  the  contractions  the  temperature  fell  to 
0'055°  C.  below  the  starting  point.  The  subsequent  period 
of  inactivity  was  marked  by  a  still  greater  fallj  the  maximum 
depression — at  the  end  of  twelve  and  a  half  minutes  from 
the  commencement  of  the  experiment — being  0'1821°  C. ; 
the  last  fall  was,  however,  probably  due  to  causes  other 
than,  the  muscular  action,  as  in  similar  cases  given  before 
(1st  Experiment  on  extensors  of  leg,  p.  6). 

2nd  Experiment. 

1°  deflection  of  galTanometer  is  equal  to  0'004237°C. 

Rise  or  fall  of  temperature. 

Time  from  (  *  ^ 

commencement  Deflections  of  Tliermometric 

of  contractions.         galvanometer.  values.  Comments. 

0°  Commenced  contractions. 
— 0-00423°C. 
— 0-0211°C. 
— 0-0635°C. 
— 0'0889°C. 
— 0'0975°C. 
— 0-1059°C. 
» 

Stopped  contractions. 

— Oa525°C. 
— 0-1567°C. 
— 0-1694°C, 
— 0-2330°C. 


Here  we  have  a  steady  fall  of  temperature  from  the 
beginning  to  the  end  of  the  experiment,  probably  owing 
chiefly  to  a  fall  of  thermal  level,  and  not  to  the  muscular 
movements. 

3rd  Experiments. 
1°  deflection  of  galvanometer  is  equal  to  0"00423?°C. 
At  the  end  of- 

0  minutes     0°  Coiniui'uaMl  o.iihactious 

1  „    " 


At  the  end  of — 


0  minutes   0°. 

1  ,   -1°. 

2    -5°, 

3  „   -15° 

4  ,  -21°, 

5  „   -23° 

6  ,  -25° 

7  »    "  ' 

8  „    »  ' 

10  „   -36° 

11  „   -37° 

12  „   -40° 

13  „   -55° 
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Time  from 
coinnioncement 
of  eontriictious. 

At  the  end  of — 

2  minutes  

3  „   

4  „   

4^  „   

5  „   

6  „   

»   

7  ,.   

75  ,y   

8,^  „   

I  

Hi  „   

12i  ))   

m  „   

lU   


Iliso  or  full  of  temiicratni-e. 


Deflections  of 
galviinometer. 


Thormometric 
values. 


+  1°  +0-004.23°C. 


+  4°  +0-0169°C. 

+  2°  +O-O084°C. 

+   +  » 

0°   0° 

_1°  — 0-00423°C. 

+  2°  +0-0084°C. 

—2°  — 00084°C. 

—6°  — 0'0254°C. 

—4°  — 0'0169°C. 

—8°  — 0-0338°C. 

—6°  — 0-0254°C. 

—4°  — 0-0169°C. 

—6°  — 0-0254°C. 


Comments 


Stopped  contractions. 


In  the  above  experiment,  the  temperature  rose  during  the 
first  few  minutes,  reaching  at  the  end  of  the  fourth  minute 
0"0169°  C.  above  the  starting  point.  After  this  time,  how- 
ever, it  commenced  to  fall,  touching  zero  at  the  end  of  the 
sixth  minute,  and  passing  0' 00423°  C.  below  this  point  in 
the  half  minute  following.  A  recovery  to  0'0084°  C.  above 
the  zero  took  place  in  the  seventh  minute,  but  the  tempera- 
ture again  fell,  and  when  the  contractions  were  stopped — 
at  the  end  of  eight  and  a  half  minutes — the  reading  was 
0*0254°  0.  below  the  stai-ting  point.  Three  minutes  after 
the  close  of  the  contractions,  the  fall  had  increased  to 
0'0338  C,  and  at  the  close  of  the  observations — fourteen 
and  a  half  minutes  from  the  commencement  of  the  experi- 
ment— the  temperature  was  still  below  the  zero  by  0'0254°  0. 


4th  Experiment. 

1°  deflection  of  galvanometer  is  equal  to  0"O04237°C. 
At  the  end  of — 

0  minutes   0°   0°         Commenced  contractions, 

1,  2,  3,  4,  5,  6,  7,  8,  9 

minutes    ,,  
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RisG  or  fall  of  temperature. 

Time  from  ,  «  ^ 

commencement  Deflections  of  Therraometric 

of  contractions.         galvanometer.  values.  Comments. 

At  the  end  of — 
10  minutes   —5°  — 0-0211°C. 

Stopped  contractions. 

11,  12,  13,  14,  15,  16 

minutes    — „  —  „ 

During  the  first  nine  minutes  of  contractions,  in  the  above 
experiment,  the  temperature  was  unaffected,  but  at  the  end 
of  the  tenth  minute — when  the  contractions  were  stopped — 
a  fall  of  0"0211°  C.  below  the  starting  point  had  taken  place. 
The  temperature  remained  at  this  same  degree  of  depression 
during  six  minutes  of  inactivity  following  the  contractions. 


5th  Experiment. 

1°  deflection  of  galvanometer  is  equal  to  0-004237°C. 
At  the  end  of — 

0  minutes   0°   0°      "    Commenced  contractions. 

2   *   3)    3» 

1  ,   +4°  +0-0169°C. 

2  „    +1°  +0-00423°C. 

3  „    — 1°  — 000423°C. 

4  „    0°   0° 

5  „    —2°  — 0-0084°C. 

6  ,   +r  +0-00423°C. 

7  „    —5°  — 0-0211°C. 

Stopped  contractions. 

8,  9, 10,  11  minutes...  — „   —  „ 

15  minutes   +4°  +0-0169°C. 

17      „    — r  — 0-00423°C. 

In  this  experiment,  at  the  end  of  one  minute,  the  tem- 
perature rose  0'0169°  C.  above  the  starting  point ;  it  declined, 
however,  in  the  succeeding  minutes,  touching  zero  at  the 
end  of  the  fourth  minute,  and  passing  0'0084°  C.  below  this 
point  in  the  fifth  minute.  The  sixth  minute  showed  a 
temporary  recovery  to  0*00423°  C.  above  the  starting  point ; 
but  during  the  last  (seventh)  minute  of  the  contractions  the 
temperature  fell  to  0-0211°  C.  below  the  zero.  During  the 
subsequent  ten  minutes  of  repose,  the  temperature,  at  one 
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time,  rose  to  0-0169°  C.  above  tlie  starting  point,  but  at  the 
close  of  the  experiment  it  was  0-00423°  0.  below  that 
point. 

6th  Experiment. 
1°  deflection  of  galvanometer  is  equal  to  0-004237°C. 

Rise  or  fall  of  temperature. 

Time  from  (  *  \ 

commencement  Deflections  of  Thermoraetric 

of  contractions.         galvanometer.  values.  Comments. 

At  the  end  of — 

0  munites   0°   0°         Commenced  contractions. 

2     „    +3°  +o-oi2rc. 

8  „    — 1°  — 0-00423°C. 

5  „    —2°  — 0-0084°C. 

6  „    —3°  — 0-0127°C. 

1  „    0°   0° 

8  „   +2°  +0-0084°C. 

9  „    — 1°  — 0-00423°C. 

9i     „    —2°  — 0-0084°C. 

10       „    — 1°  — 000423°C. 

Stopped  contractions. 
11,  12,  13,  14  minutes  I J, +0-00423°C  |  temperature  osciUating. 
15  minutes   —3°  — 0-0127°C. 


We  bave  here,  first,  a  rise  of  temperature  of  0'0127°  C.  at 
the  end  of  the  second  minute ;  then  a  fall,  during  tbree 
minutes,  to  0*0127°  C.  below  the  starting  point ;  afterwards 
a  recovery  to  0'0084°  C.  above  the  zero  ;  and  finally  a  second 
fall,  amounting  to  0'0084°  C.  at  the  end  of  nine  and  a  half 
minutes,  and  to  0* 00423°  C.  at  the  close  of  the  contractions. 
During  the  first  four  minutes  of  repose  the  tempei-ature 
fluctuated  between  0'0211°  C.  below  and  0  00423°  C.  above 
the  starting  point.  At  the  close  of  the  experiment — at  the 
end  of  the  fifteenth  minute — the  temperature  was  still 
below  the  zero  by  0-0127°  C. 

7th,  8th,  and  9th  Experiments — each  consisting  of  seven 
minutes  of  contractions  with  five  minutes  subsequent  repose — 
showed  neither  rise  nor  fall  of  temperature. 

The  nine  experiments  on  the  muscles  under  consideration 
may  bo  classed  as  follows  : 
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Number  of  Per- 

cases.  oeutagcs. 

o.  Cases  of  fall  of  temperature  without  rise  1  ...  11*1112 
h.       „     rise  and  fall  together,  the  fall 

being  greater  than  the  rise    3    ...  33'3333 

c.  „     temperature    remaining  un- 

changed                            3    ...  33-3333 

d,  „     fall  to  lower  general  level  ..,    2    ...  22*2222 


Where  found. 

Experiments. 
4tL. 

3rd,  5th,  and  6th. 

7th,  8th,  and  9th 
1st  and  2nd. 


The  average  highest  rise  was  0*014°  0.,  the  extremes 
being  0-0169°  and  0-0084°  C.  The  average  lowest  fall  was 
0-024.3°  the  extremes  being  0-0338°  C.  and  0-0211°  C. 


The  tables  of  Dr.  Amidon  furnish  the  following  values 
for  the  muscles  in  question.*  The  total  number  of  experiments 
was  sixty  three. 

Number  of  Per- 
cases.  centages. 


Rise  of  temperature  

Fall  „   

Temperature  unchanged 


31    ...  49-2063 
4    ...  6-3492 
28    ...  44-4445 


Average  rise,  0-2589°C. 
Maximum  „  0-5333°C. 
Minimum  „  0-1388°C. 


It  remains  now  to  collect  and  to  examine  together  all  the 
results  set  forth  in  the  six  sets  of  experiments,  which  have 
engaged  our  attention.     This  is  done  in  the  following  table : 

*  Op.  cit.,  p.  43.  The  muscles  of  the  mouth  alone  are  taken,  the  values  of  the 
orbicularis  palpebrarum  ha-ving  been  given  before. 
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A  glance  at  tlie  above  table  sbows  that  tbe  results  of  our 
experiments  are  most  decidedly  contradictory  of  the  views 
held  by  Dr.  Amidon.  Of  the  eighty-one  results  only  three, 
or  less  than  four  per  cent.,  can  be  construed  as  affording 
evidence  of  a  rise  of  temperature  due  to  muscular  contraction 
per  se  ;  and  in  two  of  these  cases  (2nd  and  3rd  experiments 
on  biceps,  pp.  26  and  27)  the  rise  was  only  temporary,  the 
temperature  falling  back  to  the  starting  point  in  the  suc- 
ceeding minute.  There  would,  indeed,  seem  to  be  much 
greater  evidence  that  the  muscular  movements  bring  about 
a  fall  of  temperature.  Thus,  if  we  leave  out  the  ten  cases 
of  change  of  thermal  level,  we  may  group  the  rest  of  the 
results  as  follows  : 

Number  of  Per- 
cases.  centages. 

a.  Cases  in  which  thei'e  was  either  an  independent 

rise,  or  in  which  the  latter  condition  predominated    ...      4    ...  5'6338 

b.  Cases  in  which  there  was  either  an  independent  fall, 

or  in  which  the  latter  condition  predominated   21    ...  29'5774 

c.  Cases  in  which  the  rise  and  fall  were  equal   7    ...  9'8592 

rf.  Cases  in  which  no  change  of  temperature  occurred    ...    39    ...  54'9296 

Here  we  see  that  the  cases  in  which  a  fall  of  temperature 
is  the  ruling  condition  are  more  than  five  times  as  numerous 
as  those  in  which  a  rise  of  temperature  px'evails. 

But  although  there  is  not  sufficient  proof  of  a  rise  of  tem- 
perature in  the  head,  specially  due  to  muscular  contraction 
(leaving  out  the  question  of  exact  localization  of  such  a 
rise),  yet  it  would  seem,  that,  in  a  certain  number  of  cases, 
the  muscular  movements,  in  some  way,  cause  a  disturbance  of 
the  temperature  of  the  head,  this  disturbance  showing  itself 
in  elevations  or  depressions,  or  again,  in  irregular  fluctua- 
tions, of  temperature.  In  fact,  the  variations  of  temperature 
noted  in  a  number  of  the  experiments  were  greater  than 
those  ordinarily  met  with  in  the  quiescent  mental  state ;  but 
in  exactly  what  way  these  variations  are  connected  with 
the  muscular  movements  is  not  yet  clear. 
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Note  to  Experiments  on  the  Bffect  of  Voluntary 
Muscular  Contractions. 


While  these  investigations  were  in  the  press  the  writer 
learned,  for  the  first  time,  that  both  M.  Paul  Bert  and 
M.  Fran9ois  Franck  had,  in  the  past  spring  and  summer 
(1880),  repeated  Dr.  Amidon^s  experiments,  and  had  failed 
to  confirm  his  results.  The  writer  has  not  seen  the  pub- 
lished accounts  of  MM.  Bert  and  Franck,  and  knows  their 
investigations  only  through  an  indirect  and  general  report. 
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EXPERIMENTS 

ON  THE 

INFLUENCE   OF  THE   TEMPERATURE  OF 

THE  AIR 

OK  THK 

TEMPERATURE  OF  THE  HEAD. 


The  object  of  the  experiments  coBtained  in  the  following 
tables  was  to  obtain  a  general  idea  of  the  extent  to  which, 
the  temperature  of  the  surface  of  the  head  is  affected  by  the 
temperature  of  the  surrounding  air.  The  observations  were 
made  on  two  individuals,  both  the  subjects  of  many  previous 
experiments  of  a  similar  nature,  and  in  whom  the  ordinary 
normal  variations  of  the  temperature  of  the  head  had  been 
proved  to  be  nearly  the  same.  In  the  different  observations 
all  the  essential  experimental  conditions,  except  the  tem- 
perature of  the  air,  were,  as  far  as  possible,  regulated  to 
uniformity.  Both  thermometers  and  thermo-electric  apparatus 
were  employed  in  obtaining  the  temperature  of  the  head, 
which  was  taken  on  the  left  side  in  the  space  behind  the 
external  angular  process  described  in  the  first  article  of  this 
book.*  The  method  of  procedure  was  to  note  the  tempera- 
tures of  the  air,  and  of  the  head,  respectively,  in  five 
successive  observations  at  intervals  of  one  minute  each,  after 
waiting,  in  the  first  instance,  a  sufficient  time  for  equilibrium 
to  be  established  between  the  instrument — thermometer,  or 
thermo-pile — and  the   head.    If,  at   the  end  of   the  five 

*  P.  8. 
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minuteSj  no  alteration  of  temperature  either  of  the  air  or  of 
the  head  had  occurred,  the  temperature  of  the  air  was  changed 
ai'tificially,  and  a  new  set  of  observations  made.  The 
results  contained  in  the  tables  are,  therefore,  in  sets  of  five 
observations  each,  or  in  some  multiple  of  that  number,  when 
two  or  more  similar  sets  are  added  together  in  one  item. 

Each  of  the  first  four  tables  represents  a  separate  and 
distinct  period  of  investigation  extending  over  two  or  three 
months. 


Table  1. 


Temperatures  of 

Number 
of  ex- 
periments. 

Temperatures  of 

Number 

of  ex- 
periments. 

( 

Air. 

Head. 

f 

Air. 

Head. 

21-11 11°C. 

36-30°C. 

6 

18-3333°C. 

35-75°C. 

5 

» 

35-90°C. 

)» 

35-50°C. 

10 

35-80°C. 

>9 

18-0555°C. 

5 

20-8333°C. 

36-40°C. 

tt 

ii 

35-85°C. 

1) 

36-16°C. 

Jl 

if 

35-80°C. 

ti 

36-00°C. 

i> 

ti 

35-5.5°C. 

>> 

20-7500°C. 

36-00°C. 

it 

tt 

35-50°C. 

t> 

35-80°C. 

10 

35-45°C. 

tt 

35-30°C. 

5 

17-56bo°C. 

36-00°C. 

10 

20'0000°C. 

36-20°C. 

it 

35-65°C. 

5 

1i 

3615°C. 

» 

it 

35-30°C. 

It 

)i 

36-10°C. 

tt 

35-00°C. 

>i 

36-00°C. 

1> 

17-2222=0. 

36-00°C. 

10 

9* 

35-95°C. 

tt 

35-60°C. 

5 

Jf 

35-90°C. 

» 

35-50°C. 

10 

35-80°C. 

20 

16-6666°C. 

35-80°C. 

5 

19-4444°C. 

35-95°C. 

5 

3i 

35-60°C. 

it 

35-80°C. 

it 

a 

35-50°C. 

1i 

18-3333°C. 

35-80°C. 

10 

Table  2. 

17-2222°C. 

35-40°C. 

10 

15-0000°C. 

35-15°C. 

5 

16-6666°C. 

35-35°C. 

6 

14-5000°C. 

35-20°C. 

10 

34-90°C. 

10 

35-15°C. 

5 

34-85°C. 

5 

14-444  i°C. 

35-35°C. 

10 

16-1  m°c. 

35-50°C. 

>i 

35-30°C. 

it 

35-40°C. 

15 

13-8888''C. 

35-90°C. 

5 

J) 
It 

35-00°C. 

5 

It 

35-40°C. 

10 

34-80°C. 

» 

35-35°C. 

a 

15-5555°C. 

35-50°C. 

tt 

» 

35-30°C. 

it 

35-20°C. 

10 

it 

35-25°C. 

5 

15-0000°C. 

35-40°C. 

JS 

35-20°C. 

10 

5 


Temperatures  of 
* 

Number 
of  ex- 
periments. 

Temperatures  of 

Number 
of  cx- 
perimeuts. 

Air* 

xiead. 

r 

All  4 

I 

ii.eu.CL. 

13-8888°C. 

35-00°C. 

20 

11-7222°C. 

34-70°C. 

5 

34-90°C. 

5 

1) 

34-20°C. 

13-3333°C. 

35-35°C. 

H-6666°C. 

35-65°C. 

i> 

35-20°C. 

10 

35-40°C. 

3t 

34-90°C. 

3) 

35-20"C. 

10 

i> 

\J\J  \j. 

5 

04  ZD 

5 

34-40°C. 

ii-inrc. 

35-35°C. 

12-7777°C. 

35-70°C. 

10 

>» 

34-35°C. 

)> 

12'2255°C. 

34-50°C. 

5 

34-25°C. 

3> 

12-2222°C. 

3505°C. 

»y 

J* 

33-90°C. 

3J 

34-50°C. 

>} 

33-80°C. 

3> 

11-7222°C. 

35-10°C. 

10-5555°C. 

34-30°C. 

)3 

35-00°C.  1 

» 

Table  3. 


14-1666°C. 

35-55°C. 

13-3333°C. 

35-90°C. 

35-75°C. 

» 

35-60°C. 

35-15°C. 

12-7777°C. 

35-00°C. 

12-4444°C. 

35-50°C. 

12-2222°C. 

35-90°C. 

35-70°C. 

11-9444°C. 

35-80°C. 

11-6666°C. 

35-60°C. 

H-1111°C. 

35-75°C. 

33 

35-45°C. 

35-40°C. 

io-oooo°c. 

35-40°C. 

33 

35-20°C. 

33 

3500°C. 

» 

3465°C. 

34-20°C. 

9-4444°C. 

35-50°C. 

» 

35-25°C. 

35-20°C. 

» 

35-10°C 

34-40°C. 

8-8888°C. 

5 

8-8888°C. 

35-20°C. 

10 

39 

33 

35-109C. 

33 

33 

33 

3505°C. 

5 

33 

33 

34-90°C. 

33 

33 

33 

34-80°C. 

15 

33 

33 

34-75°C. 

5 

33 

33 

34-60°C. 

10 

33 

33 

34-55°C. 

5 

33 

» 

34-30°C. 

)» 

33 

33 

34-25°C. 

33 

10 

33 

34-20°C. 

10 

5 

39 

34-15°C. 

5 

i> 

19 

33-95°C. 

33 

i3 

33 

33-65°C. 

33 

tt 

33-10°C. 

3) 

33 

83333°C. 

34-90"'C. 

)> 

33 

33 

34-60°C. 

33 

33 

33 

34-30'C. 

10 

)3 

33 

34-10°C. 

5 

J» 

33-45°C. 

10 

1J 

7'7777°C. 

34'55''C. 

33 

3J 

33 

34-40°C. 

5 

13 

33 

34-20°C. 

10 

» 

>1 

34-05°C. 

13 

6 


Table  4. 


Temperatures  of 

A 

Number 
of  ex- 
)erimeiits. 

Temperatures  of 

Number 
of  ex- 
lerimeats. 

t 

Air 
All  ■ 

f 

^Lir* 

He^d, 

14'1666  C. 

35'55  C. 

10 

6 1111  C. 

33  90  C. 

10 

13-3333°C. 

35'90  C. 

5 

>» 

33-30  C. 

5 

>i 

35-75°0. 

„ 

5  5555  C. 

34"30  C. 

10 

35-60°C. 

„ 

99 

33  90°C. 

5 

» 

35-15°C. 

99 

33-80  C. 

>9 

12*4444  C. 

3610  C. 

9> 

33"70  C. 

99 

» 

35-80°C. 

5"0000  C. 

34-00  C. 

99 

12-2222°C. 

35-90°C. 

10 

9> 

33-90°C. 

10 

11-iiirc. 

35-75°C. 

99 

32-80  C. 

5 

35-45°C. 

99 

32-55  C. 

99 

35-40°C. 

4'5000  C. 

34-20  C. 

99 

10'0000°C. 

35-40°C. 

9» 

34-10  C. 

>i 

35-20°C. 

99 

33-95  C. 

10 

99 

35-00°C. 

99 

33  85  U. 

5 

9* 

34-65°C. 

10 

99 

33-75  C. 

99 

9*4444°C. 

35-50°C. 

99 

99 

32  60  (J. 

99 

99 

34-70  C. 

99 

4)  UUOO  U. 

0  A  .or\0/^ 
£S4<  oU  Ij. 

99 

» 

34-40°C. 

J> 

99 

34  00  C. 

19 

99 

34-30°C. 

15 

99 

33-95  c. 

99 

8-8888°C. 

35-80°C. 

10 

99 

32-55  c. 

99 

35-20°C. 

ii 

3  5555  C 

33  y5  0. 

10 

99- 
99 

35'05  C. 

5 

91 

00  oU  L/. 

5 

99 

34"90  C. 

10 

99 

00  00  ^» 

99 

33-95°C. 

5 

)9 

32-55°C. 

»9 

»9 

33-53°C. 

99 

32  50°C. 

99 

99 

33-10°C. 

99 

2-5555°C. 

34-00°C. 

99* 

8-3333°C. 

34-90°C. 

»9 

99 

33-85°C. 

10 

34-60°C. 

15 

99 

33-70°C. 

5 

J9 

34-30°C. 

5 

99 

33-50°C. 

91 

91 

34-10°C. 

99 

9; 

32-90°C. 

99 

34-55°C. 

10 

32-50°C. 

99 

34-40°C. 

»9 

2-o6bo°c. 

33-95°C. 

99 

99 

34-20"C. 

99 

99 

33-80°C. 

10 

99 

34-05°C. 

19 

99 

32-50'C. 

5 

e-iiirc. 

34-40°C. 

10 

99 

32-45°C. 

99 

34-00°C. 

5 
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Commencing  with  tlie  division  "  a  "  of  the  analysis,  we 
find  that,  in  each  table,  the  highest  temperature  of  the  air  is 
associated  with  a  higher  temperature  of  the  head — average, 
maximum,  and  minimum  temperatures  all  included — than 
the  lowest  temperature  of  the  air.  Thus  in  Table  1,  the 
temperature  of  the  head  for  the  highest  temperature  of 
the  air  is,  on  an  average,  0'3667°  0.  above  the  corre- 
sponding value,  associated  with  the  lowest  temperature 
of  the  air.  The  degrees  of  superiority  of  the  temperature 
of  the  head  at  the  higher  of  the  two  temperatures  of  the 
ail',  in  each  table,  are  as  follows  : 


Degrees  of  superiority  ' 
of  temperature  of  the 

head  at  the  higher  Maximum — 

of  the  two  tempera-  Average — 

tures  of  the  air  given  Minimum — 
in  the  analysis. 


TaUel.    Table  2.    Table  3.     Table  4. 
■0-5000°C. .  .1-1000°C. .  .1-0000°C...1-6000°C. 
■0-3667°C...     „  ...1-2643°C...2-2500°C. 
•0-3000°C...     „  ...1-5000°C...3-1000°C. 


Moreover,  if  the  tables  are  compared  with  each  other, 
tbere  appears,  at  first  sight,  to  be  a  certain  rough  relation 
between  the  degree  of  difference  of  the  two  atmospheric 
temperatures  and  the  degree  of  difference  of  the  correspond- 
ing two  temperatures  of  the  head;  thus  in  Table  1,  for  a 
difference  of  4'4445°  C.  in  the  air,  we  have  an  average 
difference  in  the  head  of  0'3667°  C. ;  while  in  Table  2,  for 
a  difference  in  the  air  of  C,  there  is  an  average 

difference  in  the  head  of  1"1°  C. ;  and  in  Table  4,  the 
difference  in  the  air  being  now  12"1666°  C,  we  have  a 
difference  in  the  head  of  2'25°  C. 

In  proof,  however,  that  the  above  relation  is  by  no  means 
a  close  one,  if  we  take  the  difference  between  the  two  tem- 
peratures of  the  air,  and  the  difference  between  the  two 
avei'age  temperatures  of  the  head,  in  Table  1,  each  as  equal 
to  1,  we  have  the  following  proportional  values  for  the  cor- 
responding differences  in  the  other  tables. 

Table  1.      Table  2.       Table  3.      Table  4. 

Proportional  differences  in  tempe- 
ratures of  air   1-000°C  r50°C  r437°C  2-737°C. 

Proportional  differences  in  tempe- 
ratures of  head   rOOO°C  3  000°C  3-447'C  6-108°C. 
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Thus  in  Table  2,  for  a  difference  between  the  two 
atmospheric  temperatures  1-5  times  greater  than  the  similar 
difference  in  Table  1,  we  have  a  difference  between  the  two 
average  temperatures  of  the  head  three  times  greater  than 
the  corresponding  difference  in  Table  1 ;  while  in  Table  4, 
for  an  atmospheric  difference  2*737  times  greater  than  that  of 
Table  1,  we  find  a  difference  of  average  temperature  in  the 
head  6*1 08  times  greater  than  the  corresponding  difference 
in  Table  1.  The  rate  of  change  of  average  temperature  in 
the  head  for  each  degree  Centigrade  of  difference  of  tem- 
perature in  the  air,  between  the  highest  and  lowest  thermal 
levels  of  the  latter,  in  each  table,  is  as  follows  : 


Eate  of  change  in  average  tempe- 
rature of  head  for  each  degree 
Centigrade  of  change  in  tempe- 
rature of  air   


Table  1.  Table  2.  Table  3.  Table  4. 
0-0825°C. , .  .0-165°C, . .  .01978°C.. .  .0-185°C. 


Comparing,  still  further,  with  each  other,  the  results  of 
the  analysis  of  the  different  tables  in  division  "a,"  we  see 
that  although  the  highest  and  lowest  temperatures  of  the 
head  there  given  (average,  maximum,  and  minimum  all 
included)  are  associated  respectively  with  the  highest  and 
lowest  atmospheric  temperatures,  yet  beyond  this  accordance 
discrepancies  exist.  Thus  Table  2  with  a  temperature  of 
the  air  of  17*2222°  C.  shows  a  temperature  of  the  head  of 
35*40°  C. ;  while  in  Table  1,  with  a  temperature  of  the  air 
of  16'6666°  C,  we  have  an  average  temperature  of  the  head 
of  35*6333°  C,  with  a  maximum  of  35*8°  C,  and  a  minimum 
of  35*5°  C.  Again,  Tables  3  and  4,  with  a  temperature  of 
the  air  of  14*1666°  C.  give  a  temperature  of  the  head  of  35*55° 
C,  Table  2 — as  we  have  just  seen — giving  a  temperature  of 
the  head  of  35*40  for  an  atmospheric  temperature  of 
17*2222°  C.  The  question  with  which  we  are  dealing  is  still 
further  elucidated  by  the  results  of  division  "  b "  of  the 
analysis.  We  find  here  that  the  lowest  individual  tempera- 
ture of  the  head  is  associated  with  the  lowest  individual 
temperature  of  the  air,  but  that  the  highest  individual  tem- 
perature of  the  head  occurs  not  with  the  highest,  but  with 
the  second  highest  individual  temperature  of  the  air,  namely. 
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20-8333°  C.  lu  like  manner,  in  Tables  2  and  3,  in  which 
the  highest  temperature  of  the  head  noted  is  35-90°  C,  this 
value  coexists,  in  the  first  instance,  with  a  temperature  of 
th.e  air  of  13-8888"  C,  and  in  the  second  instance  with  a 
temperature  of  the  air  averaging  12-7777°  C. — the  maximum 
and  minimum  being,  respectively,  13-3333°  C,  and  12-2222° 
C. — while  the  highest  temperatures  of  the  air  noted  in  these 
two  tables  are,  as  we  have  seen,  17-2222°  C,  and  14-1666°  C, 
respectively.  Also  Table  4,  in  which  the  highest  tempera- 
ture of  the  air  is  14-1666°  C,  shows  the  highest  temperature 
of  the  head  coexisting  with  a  temperature  of  the  air  of 
12-4444°  C.  In  Table  1,  the  lowest  temperature  of  the  head 
is  found  with  an  atmospheric  temperature  of  17-5°  C,  the 
lowest  temperature  of  the  air  being  16-6666°  C.  Again,  in 
Tables  2  and  3,  the  lowest  temperatures  of  the  head  are 
associated  with  temperatures  of  the  air  of  11-1111°  C,  and 
8-8888°  C,  respectively,  while  the  lowest  temperatures  of 
the  air  in  these  tables  are,  respectively,  10-5555°  C,  and 
7-7777°  C. 

Table  5  gives  the  average,  maximum,  and  minimum  tem- 
peratures of  the  head,  associated  with  each  of  the  thirty-nine 
temperatures  of  the  air,  at  which  observations  have  been 
made — all  four  of  the  preceding  tables  being  included  in  the 
estimates.  The  fifth  column  of  the  table  gives  the  propor- 
tional values  of  the  averages  of  the  temperatures  of  the  head, 
taking  the  lowest  average,  33'3°  C.  as  equal  to  1000. 


11 


Tables  5. 


TpiiiTiprn.  fill  TPS 
of  flir. 

Temperatures  of  head. 

Proportional 
values  of  average 
temperatures 
of  liead. 

1 

Average. 

Maximum. 

^ 

Minimum. 

21-1111°C. 

36-0000=0. 

36-3000°C. 

35-8000°C. 

1081-0 

20'8333°C. 

36-1833°C. 

36-4000°C. 

36-0000°C. 

1086-6 

2O-75O0°C. 

35-7250°C. 

36-0000°C. 

35-3000°C. 

1072-8 

20-0000°C. 

35-9500°C. 

36-2000°C. 

35-8000°C. 

1079-6 

19  •44440c. 

35-8750°C. 

35-9500°C. 

35-8000°C. 

1077-3 

183333°C. 

35-6700°C. 

35-8000°C. 

35-5000°C. 

1071-1 

18-0555°C. 

35-6750°C. 

35-9000°C, 

35-4500°C. 

1071-3 

17-5000°C. 

35-5900°C. 

36-0000°C. 

35-0000°C. 

10687 

1V-2222°C. 

35-6286°C. 

36-0000°C. 

35-4000°C. 

1069-9 

16-6666°C. 

35-2714°C. 

35-8000=C. 

34-8500°C. 

1059-2 

16llll°C. 

35-2500°C. 

35-5000°C. 

34-8000°C. 

1058-5 

15-5555°C. 

35-3000°C. 

35-5000°C. 

35-2000°C. 

1060-0 

15-0000°C. 

35-3166°C. 

35-4000°C. 

35-1500°C. 

1060-5 

14-5000°C. 

35-1833°C. 

35-2000°C. 

35-1500°C. 

10566 

14-4444°C, 

35-3250°C. 

35-3500°C. 

35-3000°C. 

1060-8 

14-1666°C. 

35-5500°C. 

35-5500°C. 

35-5500°C. 

1067-6 

13-8888°C. 

35-2333°C. 

35-9000°C. 

34-9000°C. 

1058-0 

13-3333°C. 

35-3393°C, 

35-9000°C. 

34-4000°C. 

1061-2 

12-7777°C. 

35-4666°C. 

35-7000°C. 

35'0000°C. 

12-4444.°C. 

35-7666°C. 

36-1000°C. 

35-4000°C. 

1073'8 

12'2222°C. 

35-3644°C. 

35-9000°C. 

34-5000°C. 

11-9444°C. 

35-8000°C. 

35-8000'G. 

35-8000°C. 

1 07^*0 

X\J  f  0  \J 

11'7222°C. 

34-7500°C. 

35-1060°C. 

34-2000°C. 

11-6666°C. 

35-2714°C. 

35-6500°C. 

34-2500°C. 

11-1111°C. 

00  113d  U. 

3o'7o00C 

33"8000°C. 

10'5555°C. 

34-3000°C. 

34-3G00°C. 

34-3000°C. 

1030-0 

10-0000°C. 

34-9350°C. 

34-4000°C. 

.34-2000°C. 

1049-0 

9"4444°C. 

34-8136°C. 

35-5000°C. 

34-3000°C. 

1045-4 

8-8888°C. 

34-6304°C. 

35-8000°C. 

33aooo°c. 

1039-9 

8'3333°C. 

34-3230°C, 

34-9000°C. 

33-4500°C. 

1030-7 

7-7777°C. 

34-2933°C. 

34-5500°C. 

34-0500°C, 

1029-8 

e-iiii^c. 

33-9833°C. 

34-4000°C. 

33'3000°C. 

1020-5 

5-5555°C. 

34-0000°C. 

34-3000°C. 

33-7000°C. 

1021-0 

5-0000°C. 

33-4300°C. 

34-0000°C. 

32-5500*C. 

1004-0 

4-5000°C. 

33-77l4°C. 

34-2000°C. 

32-6000°C. 

1014-3 

4-0000°C. 

33-7000°C. 

34-3000°C. 

32-5500°C. 

1012-0 

3-5555°C. 

33-3833°C. 

33-9500°C. 

32-5000°C. 

1002-5 

2-5555°C. 

33-4714°C. 

34-0000°C. 

32-5000°C. 

1005-1 

2-0000°C. 

33-3000°C. 

83-9500°C. 

32-4500°C. 

1000-0 
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It  will  be  seen  from  these  proportional  values,  that 
althougli  there  is  a  general  tendency  in  the  head  towards  a 
higher  average  temperature  as  we  go  up  the  scale  of  atmo- 
spheric temperature,  yet  there  are  many  and  marked  breaks 
and  retrogressions  in  this  upward  movement.  For  example,  at 
a  temperature  of  the  air  of  1 1*9444°  C,  the  average  tempera- 
ture of  the  head  is  found  to  be  35'8°  0. ;  but  this  temperature 
is  reduced  in  the  next  higher  observation  in  the  scale  of 
atmospheric  temperatures — then  partly  regained,  but  again 
reduced — and  finally,  after  fluctuating  up  and  down — without, 
however,  rising  so  high  as  35"8°  C. — passes  above  its  first 
point  only  at  a  temperature  of  the  air  of  19"4444°  C.  Again, 
the  temperature  of  the  head — average,  maximum,  and  mini- 
mum all  included — is  higher  with  the  temperature  of  the 
air  at  12*4444°  C.  than  with  this  latter  temperature  at 
20-75°  C. 

Table  6,  which  includes  all  the  observations  of  the  first 
four  tables — and  in  which  the  different  individual  tempera- 
tures of  the  head  are  arranged  in  a  regular  sequence  from 
the  highest  to  the  lowest,  each  accompanied  by  the  particular 
temperature  or  temperatures  of  the  air  with  which  it  is  found — 
shows  plainly  the  many  exceptions  to  an  exact  relation 
between  the  degree  of  temperature  of  the  head  and  that  of 
the  air.  Thus  a  temperature  of  the  head  of  35'5°  C.  is  found 
with  temperatures  of  the  air  varying  from  8"8888°  C.  to 
18-8888°  C. ;  and  a  temperature  of  the  head  of  85-30°  C.  is 
found  with  an  atmospheric  temperature  ranging  from 
13-8888°  C.  to  20-75°  C. 

If  we  take  the  averxsge  of  all  the  temperatures  of  the  air 
found  with  temperatures  of  the  head  at  and  above  35°  0,, 
and  the  average  of  all  the  temperatures  of  the  air  found  with 
temperatures  of  the  head  below  35°  C,  we  obtain  the  fol- 
lowing values : 
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Table  6. 
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Average  temperature  of  the  air  found       Average  temperature  of  tbe  air  found 
with  temperatures  of  the  head  with  temperatures  of  the  head 

at  and  above  35°C.  below  35°C. 

11-4704°C.  7'5390°O. 

Here  the  average  temperature  of  the  air  accompanying  the 
set  of  higher  temperatures  of  the  head  is  above  the  cor- 
responding value  found  with  the  set  of  lower  temperatures 
of  the  head  by  3-9310°  C. 

If  we  take  the  average  of  all  the  temperatures  of  the 
head  found  with  temperatures  of  the  air  at  and  above 
11  "6666°  C,  and  the  average  of  all  the  temperatures  of  the 
head  found  with  temperature  of  the  air  below  ll'Q666°  C,  we 
have  the  following  results  : 

Average  temperature  of  the  head  found     Average  temperature  of  the  head  found 
with  temperatures  of  the  air  with  temperatures  of  the  air 

at  and  above  ll-eeSe'C.  below  11-6666°C. 

35-4647°C.  34-3n7°0. 

The  average  temperature  of  the  head  isj  therefore,  a  little 
higher  between  11-6666°  C.  and  21-1111°  C.  (highest  tem- 
perature noted)  than  between  11-6666°  C.  and  2°  C.  (lowest 
temperature  noted) . 

If  we  take  the  average  temperature  of  the  air,  and  the 
average  temperature  of  the  head  in  each  table  we  have  the 
following  values  : 

Average  temperatures  Average  temperatures 

of  air.  of  head. 

Table  1    18-9420°C   35-7945°C. 

„   2    13'6708°C   35-0776°C. 

„    3    9-6938°C   34-8098°C. 

„    4    7'0147°C   34-1939°C. 


From  the  above  values  there  appears  to  be  a  general 
relation  between  the  average  temperatures  of  the  air  and  of 
the  head  in  the  several  tables  compared  with  each  other  : 
thus  as  the  average  temperature  of  the  air  falls,  in  the  list, 
the  average  temperature  of  the  head  likewise  declines ;  but 
the  fall  in  the  head  is  but  slight  compared  with  that  occur- 
ring in  the  air,  the  maximum  of  the  former  being  only  1-6° 
C;  while  the  latter,  at  its  greatest,  is  11-9°  C. 
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Undoubtedly  tlie  seasons  at  which  the  different  experiments 
■were  made  have  an  effect  on  our  results  apart  from  the 
simple  absolute  temperatures  concerned.  There  is  no  doubt 
that  the  vaso-motor  system  of  nerves  plays  an  important 
part  in  the  alterations  of  the  peripheric  temperature  gene- 
rally ;  and  it  would  further  appear  that  the  steady  elevation 
or  depression  of  the  atmospheric  thermal  mean  accompanying 
the  change  of  the  seasons,  acts  more  constantly  and  per- 
sistently on  these  nerves  than  transient  and  irregular  varia- 
tions of  the  temperature  of  the  air.  In  a  recent  article  on 
the  peripheric  temperaturOj  M.  Louis  Gouty  has  given 
evidence  that  the  temperature  of  the  palm  of  the  hand  is 
affected  in  a  manner  according  with  the  above  view.*  Now 
the  experiments  of  Table  1  were  made  in  August  and  Sep- 
tember ;  those  of  table  2  in  March  and  April ;  and  those  of 
Table  3  and  4  in  December,  January,  and  February,  Un- 
fortunately the  tables  for  the  winter  months  do  not  range 
sufficiently  high,  and  those  for  the  spring  and  summer 
months  do  not  range  sufficiently  low,  to  admit  of  a  com- 
parison of  the  effect  of  the  same  temperature  of  the  air,  at 
different  seasons,  on  the  temperature  of  the  head.  To  make 
this  comparison,  the  ranges  of  the  atmospheric  temperatures 
in  the  tables  would  have  to  be  extended  both  upwards  and 
downwards  by  artificial  means. 

*  "Recherches  sur  la  temperature  peripherique,  &c.,"  'Archives  de  Physio- 
logie  normale  et  pathologique,'  Jan.  and  Feb./:1880,  p.  94. 
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Docent  in  the  Universiiy  of  Berlin. 
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FANCOURT  BARNES,   M.D.,  M.R.C.P. 

Physician  to  the  British  Lying-in  Hospital;  Assistant  Physician  to  the  Royal  Maternity 

Charity  of  London,  &c. 

"  Such  a  book  as  that  now  under  notice  is  indeed  novel  in  its  plan,  and  remarkably 

attractive  and  valuable  in  its  achieved  purpose  If  one  should  begin  to  enumerate  all 

the  features  that  yield  masterly  effects  to  the  eye  or  lend  interest  to  the  mind,  the  spirit 
of  commendation  would  continue  throughout  the  whole  work.  So  much  is  there  in  this 
splendid  series  of  plates  that  excites  our  admiration,  that  mere  words  of  praise  seem  tame. 
One  must  pass  an  hour  or  more  in  turning  over  the  leaves,  and  even  then  only  a  modicum 
of  its  value  reveals  itself.  We  are  glad  that  the  work  has  been  brought  before  the  profes- 
sion of  this  country,  since  to  practitioners  as  well  as  students  it  must  prove  of  inestimable 
service.  It  Hlls  a  place  not  hitherto  occupied,  and  meets  a  want  that  has  often  been  ex- 
pressed, but  never  satisfied.  The  publisher  deserves  thanks  for  his  part  of  the  enterprise, 
and  we  earnestly  trust  that  a  liberal  patronage  will  reward  him." — Boston  Medical  Library 
Journal. 

"  This  valuable  and  classic  series  of  illustrations,  first  published  by  Professor  Edward 
Martin  in  i85i,  has  long  had  a  great  reputation  in  Germany  as  being  of  great  service  to 
practitioners  as  well  as  students  of  midwifery.  It  includes  g8  pages  of  plates,  with  an 
average  of  5  illustrations  on  each,  many  of  which  are  coloured,  and  some  drawn  on  a  large 
scale,  so  as  to  occupy  the  whole  page,  where  this  has  seemed  desirable.  The  subjects 
treated  range  through  the  whole  of  midwifery  and  gyna;cology,  beginning  with  normal  and 
abnormal  pelves,  and  ending  with  illustrations  of  some  of  the  most  important  obstetric 
gynjecologic  instruments  used  in  Germany  and  in  this  country  The  descriptive  letter- 
press is  very  full  and  accurate,  and  the  whole  makes  an  extremely  handsome  volume,  of 
portly  yet  not  of  cumbrous  size.  This  atlas  has  nothing  of  its  kind  to  compete  with  it  in 
the  English  language,  and  will  no  doubt  be  warmly  welcomed  by  obstetricians  and  gynse- 
cologists  and  students  of  the  advanced  class." — British  Medical  Journal,  July  loth,  1880. 

"  The  atlas  is  the  most  complete  and  comprehensive  work  of  its  kind  Nearly  every 

point,  anatomical,  physiological,  obstetrical,  and  gynecological,  is  illustrated  in  the  best 
way  by  well  known  authors,  from  whose  works  the  late  Dr.  Martin  culled  his  illustrations. 
As  a  work  of  reference  to  the  practitioner,  the  atlas  is  invaluable;  while  to  the  student 
who  wishes  to  refresh  his  memory  in  the  readiest  way,  and  in  the  shortest  time,  it  will  be 
very  useful."— LoKdo/t  Medical  Record,  July  15th,  1880. 
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"  It  seems  to  us  an  exhaustive  epitome  of  all  that  is  known  upon  the  subject." — Phila- 
delphia Medical  Times,  1880. 

"  It  is,  indeed,  a  valuable  book,  and  the  best  storehouse  of  knowledge  in  its  department 
that  we  know  of."' — Pacific  Medical  and  Surgical  Journal,  San  Francisco,  1880. 

"  This  volume  is  one  which  will  command  professional  respect  and  attention.  It  is 
perhaps  the  most  comprehensive  treatise  upon  the  subjects  treated  ever  published  in  the 
English  language  The  subjects  discussed  in  this  volume  enter  largely  into  the  every- 
day work  of  the  practising  physician,  and  are  among  the  most  intricate  and  important  in 
the  whole  domain  of  medical  sciences.  The  liver  being  the  largest  gland  in  the  human 
body,  is  of  great  importance  in  its  functional  relations  to  health.  No  organ  is  more  abused 
or  less  understood. 

In  this  treatise  its  functions  are  fully  considered,  and  much  light  has  been  thrown  upon 
its  various  relations  to  health  and  treatment  in  disease.  The  author  has  presented  to  the 
profession  a  work  of  great  value." — Baltimore  Medical  Journal,  U.  S.  A.,  1880. 

"  The  chapter  which  treats  of  the  bile-acids  on  the  heart  is  excellent,  and  the  views  of 
various  experimenters  are  clearly  and  accurately  given.  The  classification  of  xanthelasma 
is  full  and  complete,  and  the  coloured  plates  illustrating  this  condition  of  the  skin  will  be 

found  useful  by  practitioners  The  chapters  which  treat  of  acute  yellow  atrophy  are, 

perhaps,  the  best  in  the  book.  We  regret  that  want  of  space  prevents  our  noticing  some 
of  the  very  valuable  facts  which  are  collected  in  these  chapters,  but  we  would  advise  every 
practitioner  to  read  them.  The  immense  number  of  bibliographical  references  in  this  book, 
will  make  it  a  valuable  addition  to  the  library  of  every  educated  practitioner." — The  Bir- 
mingham Medical  Review,  Oct.  1880. 

"The  book  is  an  exceedingly  good  one  is  conspicuous  for  many  very  good  points, 

and  it  is  one  of  great  merit  and  we  venture  to  say,  after  an  attentive  perusal  of  the 

whole,  that  anyone  who  takes  it  in  hand  will  derive  from  it  both  information  and  pleasure; 
it  gives  such  ample  evidence  of  honest  hard  work,  of  wide  reading,  and  an  impartial  at- 
tempt to  state  the  case  of  jaundice,  as  it  is  known  by  observation  up  to  the  present  date  . . . 
he  has  produced  a  distinct  landmark  in  medical  literature,  from  which  most  observers  in 
the  future  will  take  their  departure  ;  and  we  venture  to  predict  that  his  book  will  not  only 
live,  but  be  in  the  enjoyment  of  a  vigorous  existence  long  after  some  of  the  more  popular 
productions  of  the  present  age  are  buried,  past  all  hope  of  a  resurrection." — London  Medi- 
cal Record,  July,  1880. 

"  It  is  a  valuable  work  of  reference  and  a  welcome  addition  to  medical  literature." — 

Dublin  Journal  of  Medical  iciencc,  August,  1880. 
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FANCOURT  BARNES,  m.d.,  m.r.c.p. 

Plivsician  to  the  British  Lying-in  Hospital;  Assistant  Physician  to  the  Royal  Maternity 

Charity  of  London,  &c. 

A  GERMAN-ENGLISH  DICTIONARY  OF  WORDS  AND 

TERMS  USED  IN  MEDICINE  AND  ITS  COGNATE  SCIENCES. 
Square  i2mo,  Roxburgh  binding,  gs. 


ALFRED    H.   CARTER,  m.d.  lond. 

Member  of  the  Royal  College  of  Physicians  ;  Physician  to  the  Queen's  Hospital, 

Birmingham,  &c. 

ELEMENTS  OF  PRACTICAL  MEDICINE. 

Crown  Svo,  gs. 


HENEAGE   GIBBES,  m.b. 


PRACTICAL  HISTOLOGY  AND  PATHOLOGY. 

Crown  8vo,  3s.  6d. 

"  The  chapters  on  staining  are  especially  full,  anrl  in  no  other  work  with  which  we  are 
acquainted  will  the  reader  find  such  ample  information  upon  this  important  part  of  the 
preparation  of  the  tissues  for  the  microscope.  This  little  worli  contains  no  padding :  it 
consists  entirely  of  precise  instructions  by  one  who  is  evidently  master  of  the  subject,  and 
we  know  no  work  which  we  can  more  highly  recommend  to  either  student  or  practitioner." 
—Practitioner,  Dec.  1880. 

"This  is  a  small  book  written  by  a  practical  man,  evidently  well  acquainted  with  his 
subject,  and  will  be  found  of  real  service  to  those  who  wish  to  learn  how  to  prepare  good 

preparations  for  microscopical  examination  The  chapter  on  staining  is  in  some  respects 

the  most  valuable,  for  Dr.  Gibbes  has  made  this  subject  a  special  study,  and  has  obtained 
new  and  excellent  results  from  using  two  and  even  three  dyes  at  once;  the  methods  by 
which  others  may  be  as  successful  are  plainly  given." — Lancet,  Nov.  13th,  1880. 


SAMUEL  W.   GROSS,  a.m.,  m.d. 

Surgeon  to,  and  Lecturer  on  Clinical  Surgery  in,  the  Jefferson  Medical  College  Hospital, 
and  the  Philadelphia  Hospital,  &c. 

A  PRACTICAL  TREATISE  ON  TUMOURS  OF  THE 

MAMMARY  GLAND  :  embracing  their  Histology,  Pathology,  Dia- 
gnosis, and  Treatment.    With  Illustrations,  Svo,  los.  6d. 

"  We  cannot  here  notice  seriatim  the  many  interesting  facts  brought  out  by  Dr.  Gross 
but  must  content  ourselves  with  indicating  some  of  the  main  points  in  which  his  views 

differ  from  those  commonly  held  in  this  country  These  views,  we  think,  will  meet  with 

general  adoption,  as  more  in  accord  with  our  present  knowledge  than  others  formerly 

promulgated  The  part  of  the  work  that  deals  with  the  clinical  features  of  the  different 

classes  of  tumours  is  well  done  and  very  valuable  The  work  opportunely  supplies  a 

real  want,  and  is  the  result  of  accurate  work,  and  we  heartily  recommend  it  to  our  readers 
as  well  worthy  of  careful  study. — Lancet,  Nov.  27th,  1880. 

"We  know  no  book  in  the  English  language  which  attempts  to  cover  the  ground 
covered  by  this  one— indeed,  the  author  seems  to  be  the  first  who  has  sought  to  handle 
the  whole  subject  of  mammary  tumours  in  one  systematic  treatise. — New  York  Medical 
Journal,  Oct.  18S0. 

"  The  book  shows  throughout  evidence  of  good  and  careful  work,  and  will  be  read  with 
pleasure  and  advantage  by  all  who  consult  W— Obstetrical  Joiirna  ;,Dec.  isth  ,1880. 
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DR.  FELIX  von  NIEMEYER. 

Laic  Professor  of  Pathology  and  Therapeutics ;  Director  of  the  Medical  Clinic  of  the 
University  of  Tiibingen. 

A  TEXT-BOOK  OF  PRACTICAL  MEDICINE,  WITH 

PARTICULAR  REFERENCE  TO  PHYSIOLOGY  AND  PATHO- 
LOGICAL ANATOMY.  Translated  from  the  Eighth  German  Edition, 
by  special  permission  of  the  Author,  by  George  H.  Humphrey,  M.D., 

and  Charles  E.  Hackley,  M.D.,  Revised  Edition,  2  vols.,  large  8vo,  365. 

« 

*»*  In  bringing  out  a  new  edition  of  this  well-known  work,  advantage 
has  been  taken  of  thoroughly  revising  it  from  the  latest  German  edition, 
and  making  such  additions  as  to  bring  it  fully  up  to  the  present  state  of 
medical  science,  short  articles  have  been  inserted  upon  Chronic  Poisoning 
by  Alcohol  and  Morphine,  as  well  as  upon  Wandering  Spleen,  Paralysis 
Agitans,  Scleroderma,  Elephantiasis  Graecorum,  Progressive  Pernicious 
Ansmia,  and  Yellow  Fever. 

"  Is  well  translated,  and  retains  all  the  characteristics  of  clearness  and  scientific 
breadth  of  principle  which  has  made  it  a  favourite  text-book  for  many  years.  The  new 
edition  is  well  brought  up  to  date." — Brit.  Med.  Jour.,  Dec.  11,  1880. 

"For  a  work  which  is  both  pleasant  in  the  reading  and  valuable  for  its  suggestiveness, 
the  text-book  of  Professor  Niemeyer  takes  the  front  rank.  Certainly  no  candidate  for  the 
higher  examinations  should  fail  to  read  this  book,  and  to  carefully  study  it,  for  although  in 
some  sections  it  hardly  comes  up  to  the  standard  of  some  English  authorities,  yet,  as  a 
whole,  there  is  no  work  like  it." — Lancet,  Sept.  13,  1879. 

"  The  task  of  a  reviewer  is  an  easy  and  glorious  one  in  noticing  such  a  work  as  this 
It  is  at  once  comprehensive  and  concise  ;  it  is  characterised  by  clearness  and  originality 
and  it  differs  from  many  German  works  on  Medicine  in  the  sagacious  appreciation  of  the 

value  of  therapeutics  which  is  manifested  by  the  author  We  can  cordially  recommend 

the  work  as  one  from  the  perusal  of  which  every  physician  may  derive  profit,  which  will  be 
found  replete  with  information  of  direct  practical  value,  and  which  is  instinct  with  a  spirit 
of  candid  and  earnest  enquiry,  which  is  worthy  of  all  praise.  The  translation  on  the 
whole,  is  very  creditably  perfoimed,  and  the  volumes  are  handsomely  brought  out." — Dublin 
Quarterly  Jour,  of  Med.  Science. 


ROBERTS   BARTHOLOW,  m.a.,  m.d.,  ll.d. 

Professor  of  Materia  Medica  and  Therapeutics,  in  the  Jefferson  Medical  College  of 
Philadelphia,  etc.,  etc. 

I. 

A  TREATISE  ON  THE   PRACTICE  OP  MEDICINE, 

FOR  THE  USE  OF  STUDENTS  AND  PRACTITIONERS.  With 
Illustrations,  large  8vo,  21s. 

"It  is  concise,  but  is  thoroughly  up  to  date,  and  his  references  to  recent  pathological 

and  therapeutical  work  are  numerous  Space  will  not  permit  of  further  analysis  of  this 

lates:  text-book  on  medicine,  which  has  many  good  features,  not  the  least  of  which  is  the 
lack  of  pretentiousness  about  it,  and  the  general  accuracy  of  its  statements." — Lancet, 
Jan.  8,  ibSi. 

"  The  work  is  of  a  thoroughly  practical  character  In  perusing  the  work,  the  reader 

cannot  fail  to  be  struck  with  the  appreciation  on  the  part  of  the  author  of  the  wants  of  the 

practitioner  it  may  be  considered  a  thoroughly  useful,  trustworthy,  and  practical  guide 

for  the  general  practitioner."— Wcic/  York  Medical  Record,  Oct.  30th,  18S0. 

"  This  is  a  new  work,  the  production  of  an  author  who  has  distinguished  himself  con- 
siderably in  the  department  of  materia  medica  and  therapeutics  the  book  is  dis- 
tinguished by  strong  therapeutic  Mxh."— British  Medical  Journal,  Dec.  nth,  iSSo. 
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ROBERTS   BARTHOLOW,  m.a.,  m.d.,  ll.d. 

Professor  of  Materia  Medica  and  Therapeutics,  in  the  Jefferson  Medical  College  of 
Philadelphia,  etc.,  etc. 

II. 

A  PRACTICAL  TREATISE    ON  MATERIA  MEDICA 

AND  THERAPEUTICS.    Third  Edition,  large  8vo,  i6s. 

"  Kears  evidence  of  having  been  written  by  a  master  of  his  subject  practically  ac- 
quainted both  with  the  physiological  action  of  drugs  as  observed  by  experiment,  and  their 
therapeutical  uses  as  shown  by  clinical  experience." — Pfac/iiionec,  Jan.  1879. 

"  A  really  valuable  work.  In  it  the  reader  will  always  find  full  and  accurate  informa- 
tion."— Dublin  Journal  of  Medical  Science. 

"  It  represents  extensive  reading  in  American,  English,  and  Continental  literature, 
and  this  not  unduly  paraded  nor  drily  quoted,  but  well  digested  and  condensed  ;  it  contains 

also  much  original  work  and  observation  At  the  same  time  it  is  throughout  very 

practical,  including  in  its  text  an  unusual  number  of  useful  formula:  and  ingenious  sugges- 
liouo  a  really  valuable  addition  to  modern  literature." — British  Medical  Journal. 


GEO.    M.    BEARD,  a.m.,  m.d. 

Fellow  of  the  New  York  Academy  of  Medicine. 

AND 

A.   D.  ROCKWELL,  a.m.,  m.d. 

Fellow  of  the  New  York  Academy  of  Medicine. 

A  PRACTICAL  TREATISE  ON  THE  MEDICAL  AND 

SURGICAL  USES  OF  ELECTRICITY.  Including  localized  and 
general  Faradization  ;  localized  and  central  Galvanization  ;  Electrolysis 
and  Galvano-Cautery.  Second  Edition,  revised,  enlarged,  and  mostly 
re-written.    With  nearly  200  Illustrations,  roy.  8vo,  2Ss. 

"  The  entire  book  is  well  arranged,  is  concise,  comprehensive,  and  well  adapted  to  the 
wants  of  the  expert  or  of  the  general  practitioner."— Neu  York  Medical  Record.  Nov.  2^ 
1878. 

"  Embodies  in  a  compact,  practical  form,  all  that  is  now  known  of  the  application  of 
electricity  to  the  treatment  of  disease,  and  their  extensive  experience  of  the  uses  of  elec- 
Vi'S'^y  '  w^)^"'f  ^^""^'y  °f  morbid  conditions  qualifies  them  to  speak  with  authority."— 
Dublin  Medical  Journal.  ^ 


DR.  THEODOR  BILLROTH. 

Professor  of  Surgery  in  Vienna. 

GENERAL  SURGICAL  PATHOLOGY  AND  THERA- 
PEUTICS. In  Fifty-one  Lectures.  A  Text-book  for  Students  and 
Physicians.  Translated  from  the  Fourth  German  edition  with  the 
special  permission  of  the  Author,  and  revised  from  the  Eighth  German 
edition,  by  C.  E.  Hackley,  A.M.,  M.D.    Copiously  illustrated,  8vo,  iSs. 

of  n-e^woofcius."  seventy-four  additional  pages,  with  a  number 

lur^t^y.-^-T'^L^,!  ^"""'^'"^  ^  -^"'  '^'^'^^  must  hlve-b'^'e'n  }d[^y 'a'u'r^eaTrt'udctrof 


8 


Catalogue  of  Works  Piihiinhcd  l>ij  JI.  K.  Letrh. 


G.   H.   BRANDT,  m.d. 

ROYAT  (LES  BAINS)  IN  AUVERGNE,  ITS  MINERAL 

WATERS  AND  CLIMATE.  With  Preface  by  Dr.  Buknky  Yeo. 
Frontispiece  and  Map.    Crown  8vo,  2s.  6d. 

"  The  reputation  of  this  watering-place  for  the  cure  of  chronic  pout  is  considerable 
and  those  who  intend  visitinR  it  should  furnish  themselves  with  Dr.  Brandt's  little  book' 
which  contains  all  necessary  information." — Lancet,  June  5th,  1880.  ' 

"This  handy  little  book  gives  a  concise  and  useful  account  of  the  therapeutical  action 
of  the  mineral  springs  at  Koyat.  Dr.  Brandt,  who  has  made  a  special  study  of  these 
waters,  states  that  they  are  specially  valuable  in  gout,  and  in  some  cases  of  anajmia,  chlo- 
rosis, and  dyspepsia  We  can  recommend  Dr.  Brandt's  work  to  those  who  wish  for  in- 
formation on  the  waters  of  Koyat." — London  Medical  Record,  July  15,  i3So. 


GURDON   BUCK,  m.d. 

CONTRIBUTIONS  TO  REPARATIVE  SURGERY;  show- 
ing its  Application  to  the  Treatment  of  Deformities,  produced  by  De- 
structive Disease  or  Injury ;  Congenital  Defects  from  Arrest  or  Excess 
of  Development ;  and  Cicatricial  Contractions  from  Burns.  Illustrated 
by  numerous  Engravings,  large  8vo,  gs. 

'•  In  this  little  work  of  less  than  230  pages  modestly  entitled  Coiilribiitioiis  to  Repara- 
tive Surgery,  the  distinguished  author  has  brieily  yet  clearly  laid  down  certain  rules  fur 
the  guidance  of  the  Surgeon  in  the  preparation  of  parts,  the  closure  of  gaps,  and  modelling 
of  flaps,  the  due  observance  of  which  cannot  but  be  followed  by  gratifying  results." — 
American  Jour,  oj  Med.  Science. 


J.  B.  BUDGETT,  l.r.c.p.  edin. 

THE   HYGIENE   OF   SCHOOLS;   Or  Education  Phy- 
sically and  Mentally  Considered.    Crown  8vo,  2s. 

"It  is  most  important  that  all  engaged  m  teaching  should  thoroughly  understand,  not 
only  the  mere  mental  training  of  chiluren,  but  also  the  great  questions  of  food,  exercise, 
recreation,  as  well  as  the  essential  elements  of  air,  light,  heat  anfl  ventilation.  All  these 
matters  are  ably  and  lucidly  set  for'h  in  Dr.  Budgett's  treatise,  which  we  strongly  recom- 
mend to  the  attention  of  school-board  teachers  and  parents." — Public  Health. 


DR.  O.  B.  BULL. 

Private  Decent  in  Ophthalmology  at  Christiana. 

AND 

DR.  G.  A.  HANSEN. 

Physician  to  the  Leprosy  Hospital  at  Berjen. 

LEPROUS  DISEASES  OP  THE  EYE.    Col.  plates,  8vo, 
7s.  5d. 
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FREEMAN   J.   BUMSTEAD,  m.d.,  ll.d. 

Lcic  Pio/essor  of  Venereal  Diseases  at  Ike  College  o]  Physicians  and  Surgeons,  New  York. 

THE  PATHOLOGY  AND  TREATMENT  OF  VENE- 
REAL DISEASES.  Fourth  Edition,  revised,  enlarged,  and  in  great 
part  re-written  by  the  author,  and  by  Robert  W.  Taylor,  A.M.,  M.D. 
With  13S  woodcuts,  8vo,  25s. 

"It  is,  beyond  question,  tlie  most  complete  and  accurate  book  on  the  subject  in  any 
language,  and  one  which  ought  to  be  in  the  hands  of  every  one  who  has  much  to  do  with 
syphilitic  diseases."— .Uci/j'crt/  Times,  Dec.  iith  1880. 

"Bumstead's  work  is  already  classic  and  hardly  requires  reviewing.    This  edition  is 

well  up  to  date,  and  everywhere  bears  marks  of  careful  and  erudite  preparation   Must 

take  first  rank  among  the  works  in  the  English  language  on  venereal  diseases."— La;iC£«, 
July  31st,  1S80. 

"  An  air  of  completeness— of  having  had  garnered  into  its  pages  all  the  best  fruit  of 
the  world's  experience  and  research  upon  the  subject  of  which  it  treats— has  been  given  to 
the  book,  without  in  any  way  detracting  from  the  peculiarly  practical  value  of  previous 
editions.  None  the  less  clinical,  the  treatise  seems  much  more  cosmopolitan.  The  pos- 
session of  old  editions  will  be  no  excuse  to  the  progressive  physician  for  not  purchasing 
this  edition,  and  we  predict  for  it  a  very  speedy  sale.  We  congratulate  Dr.  Bumstead  on 
the  wisdom  which  led  to  the  selection  ot  Dr.  Taylor  as  colleague,  and  we  sincerely  con- 
gratulate the  two  co-workers  upon  the  results  of  their  labour." — Philadelphia  Medical 
Times,  Dec.  6,  1879. 


P.  CAZEAUX. 

Adjunct  Professor  in  the  Faculty  of  Medicine  of  Paris,  &c. 

A  THEORETICAL  AND  PRACTICAL  TREATISE  ON 

MIDWIFERY  INCLUDING  THE  DISEASES  OF  PREGNANCY 
AND  PARTURITION.  Revised  and  Annotated  by  S.  Tarnier. 
Translated  from  the  Seventh  French  Edition  by  W.  R.  Bullock,  M.D. 
Royal  8vo,  over  iioo  pages,  175  Illustrations,  30s. 

"M.  Cazeaux's  book  is  the  most  complete  we  have  ever  seen  upon  the  subject." — N.A. 
Med.  Chir.  Review. 

"  It  is  unquestionably  a  work  of  the  highest  excellence,  rich  in  information,  and 
perhaps  fuller  in  details  than  any  text-book  with  which  we  are  acquainted.  The  author 
has  not  merely  treated  of  every  question  which  relates  to  the  business  of  parturition  but  he 
has  done  so  with  judgment  and  ability." — Brit,  and  For.  Med.  Chir.  lievieiv. 


JOHN    COCKLE,  m.a.,  m.d. 

Physician  to  the  Royal  Free  Hospital. 

ON  INTRA-THORACIC  CANCER,  8vo,  4s.  6d. 
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W.    H.    CORFIELD,  M.A.,  M.D.  OXON. 

Professor  of  Hygiene  and  Public  Health  in  University  College,  London. 

I. 

DWELLING  HOUSES:  THEIR  SANITARY  CON- 
STRUCTION AND  ARRANGEMENTS.  With  i6  pages  of  illus- 
trations, crown  8vo,  3s.  6d. 

This  book  aims  at  giving  a  brief  but  thoroughly  practical  exposition  of  the 
best  means  of  rendering  houses  healthy  and  comfortable.  It  embraces 
the  Situation  and  Construction  of  Houses,  Ventilation,  Lighting, 
Warming,  Water-supply,  Removal  of  Refuse  Matters,  Sewerage,  etc. 

"  We  can  give  a  glad  welcome  to  such  a  work  as  Dr.  Corfield's,  and  can  recommend 

it." — Medical  Times,  Dec.  4th,  1880. 

"Every  householder  owes  a  debt  of  gratitude  to  Professor  Corfield  for  these  pages." — 
The  Metropolitan,  Dec.  25th,  iSSo. 

II. 

SANITARY  FALLACIES.  An  Address  delivered  be- 
fore the  Congress  of  the  Sanitary  Institute  of  Great  Britain,  at  Croydon, 
October,  23rd,  1879.  is. 


J.  THOMPSON   DICKSON,  m.a.,  m.b.  cantab. 
Late  Lecturer  on  Mental  Diseases  at  Guy's  Hospital. 

THE  SCIENCE  AND  PRACTICE  OP  MEDICINE  IN 

RELATION  TO  MIND,  the  Pathology  of  the  Nerve  Centres,  and  the 
Jurisprudence  of  Insanity,  being  a  course  of  Lectures  delivered  at  Guy's 
Hospital.  Illustrated  by  Chromo-lithographic  Drawings  and  Phj'siolo- 
gical  Portraits.    8vo,  14s. 

"  The  treatise  will  be  found  very  useful  as  a  student's  text-book  and  as  a  repertory  of 
recent  and  typical  cases  to  the  ordinary  practitioner." — Brit,  and  For.  Med.  Chir.  Review. 

"On  the  whole  we  heartily  recommend  this  work  as  a  text-book  for  students  of 
insanity.  The  descriptions  of  disease  which  it  contains  are  made  unusually  clear  and 
interesting,  so  that  to  lead  it  is  a  pleasure  instead  of  a  labour.  Discussion  has  been 
judiciously  avoided,  the  pathology  is  practical  and  exhaustive,  and  the  treatment  definite, 
carefully  arranged,  and  rational." — Medical  Times  and  Gazette. 
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HORACE  DOBELL,  m.d. 
Consulting  Physician  to  the  Royal  Hospital  for  Diseases  of  the  Chest,  &c. 

I. 

ON    DIET    AND    REGIMEN    IN    SICKNESS  AND 

HEALTH,  and  on  the  Interdependence  and  Prevention  of  Diseases  and 
the  Diminution  of  their  Fatality.  Sixth  revised  and  enlarged  edition, 
small  8vo,  6s. 

"With  every  edition,  including  this  last,  Dr.  Dobellhas  added  new  and  useful  matter, 
and  has  further  condensed  what  was  written  so  as  still  to  keep  his  volume  within  moderate 
limits." — Westminster  Review. 

"  Contains  a  great  variety  of  interesting  information  relating  not  merely  to  food  but 
also  to  many  subjects  of  great  hygienic  importance.  We  can  cordially  recommend  this 
little  work." — Dublin  Jour,  of  Med.  Science. 

II. 

AFFECTIONS  OF  THE  HEART  AND  IN  ITS  NEIGH- 
BOURHOOD. Cases,  Aphorisms,  and  Commentaries.  Illustrated  by 
the  heliotype  process.    Svo,  6s  6d. 

"  Dr.  Dobell  has  paid  particular  attention  to  certain  throat  symptoms  in  connection 
with  diseases  of  the  heart.  VVe  heartily  commend  the  present  volume  as  full  of  clinical 
significance." — Medical  Press  and  Circular. 

"  Dr.  Dobell  is  one  of  the  most  hardworking  members  of  the  profession,  and  his  work 

generally  lies  in  the  direction  of  practical  clinics  and  therapeutics  A  good  point  in  the 

present  treatise  is  the  way  in  which  cases  are  set  forth  as  the  basis  of  the  whole  book,  and 
the  points  which  arise  out  of  these  are  argued  out  and  illustrated  by  the  author.  The 
author  also  undertakes  the  risk  of  expressing  his  clinical  experience,  in  the  form  of  aphor- 
isms, and  many  of  these  aphorisms  are  valuable,  as  forcible  embodiments  of  useful  hints 
and  cautions." — Westminster  Review. 


JOHN  EAGLE. 

Member  of  the  Pharmaceutical  Society. 

A  NOTE-BOOK  OP  SOLUBILITIES.   Arranged  chiefly 

for  the  use  of  Prescribers  and  Dispensers.    i2mo,  2S.  6d. 

This  Note-book  is  intended  to  serve  as  a  handy  guide  to  the  solubilities  of  the 
more  common  chomical  preparations  used  by  Medical  Men  and  Pharmaceutists. 

"  A  handy  little  volume  of  this  kind  was  much  wanted.  Prescribers  often  feel  at  a  loss 
as  to  the  best  menstruum  for  dissolving  some  of  the  less  familiar  drugs,  and  will  be  glad 
to  have  this  little  work  by  them  to  refer  to  when  in  doubt  and  difficulty.  Patients,  too, 
will  feel  grateful,  we  are  sure,  if  prescribers  will  make  use  of  it,  for  it  often  happens  that 
they  have  to  swallow  a  very  nauseous  dose,  from  want  of  consideration  by  their  physician 
in  this  matter.  The  contents  are  well  arranged  for  reference,  and  the  book  is  well  printed 
and  neatly  got  up."— i,a;ic£/,  March  13th,  1S80. 


JOHN  ERIC  ERICHSEN. 

Holme  Professor  of  cubical  Surgery  in  University  College;  Senior  Surgeon  to  University 

College  Hospital,  &c. 

MODERN    SURGERY;   Its  Progress  and  Tendencies. 

Being  the  Introductory  Address  delivered  at  University  College  at  the 
opening  of  the  Session  1873-74.    Demy  Svo,  is. 
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DR.  FERBER. 

MODEL    DIAGRAM    OP    THE    ORGANS    IN  THE 

THORAX  AND  UPPER  PART  OF  THE  ABDOMEN.  With 
Letter-press  Description.    In  4to,  coloured,  5s. 

"Dr.  Ferber's  Model  DiaRram  of  the  Organs  in  the  Thorax  and  Upper  part  of  ths 
AlKlomen  is  a  very  ingenious  and  well  constructed  Model  of  the  kind  which  the  German- 
called  sihis  phantom,  showing  the  relative  position  and  aspect  of  the  organs  from  the  sure 
lace  as  they  he  in  layers  and  are  exposed  by  successive  dissections.  The  lifting  up  of 
successive  layers  of  the  phantom  exposes  them  in  the  same  order,  extent,  and  manner  as 
they  are  seen  in  a  well-conducted  post-mortem  examination;  and  his  model  diagram  will 
be  of  great  use  to  students  and  practitioners  in  enabling  them  to  realise  the  precise  Medi- 
cal Anatomy  of  this  important  region."— Brit.  Mai.  Journal. 


AUSTIN  FLINT,  jr.,  m.d. 

Professor  of  Physiology  and  Physiological  Anatomy  in  the  Dcllcvue  Medical  College,  New 
York  ;  attending  Physician  to  the  Bellcvue  Hospital,  &c. 

I. 

A  TEXT-BOOK  OF  HUMAN  PHYSIOLOGY;  De- 
signed for  the  Use  of  Practitioners  and  Students  of  Medicine.  Illus- 
trated by  plates,  and  313  wood  engravings,  large  8vo,  28s. 

"  It  has  two  merits  we  particularly  desire  to  allude  to.  First,  it  contains  excellent 
historical  accounts  of  some  of  the  principal  discoveries  in  physiology,  such  as  the  circula- 
tion of  the  blood,  the  functions  of  the  lymphatics,  the  glycogenic  functions  of  the  liver, 
the  functions  of  the  various  parts  of  the  spinal  cord,  &c.,  iic. ;  and,  second,  it  gives  a  more 
complete  description  of  the  physiological  anatomy  and  functions  of  the  cranial  nerves  than 
is  to  be  met  with  in  any  other  text-book  of  physiology. . . .  We  can  strongly  recommend  it  to 
the  profession  more  especially  to  those  interested  in  diseases  of  the  nervous  system,  who 
attempt  to  unravel  the  symptoms  of  a  "  nervous"  case  by  the  application  of  knowledge 
regarding  the  physitlogical  connection  of  nerves  with  the  centres,  and  anastomoses  among 
themselves." — Edin.  Med.  Jour. 

"  Taken  as  a  whole  Dr.  Flint's  work  is  an  extremely  valuable  one.  Accurate,  full  with- 
out being  discursive,  well  balanced  in  the  space  devoted  to  each  subject,  clearly  and  intelli- 
gently written,  it  contains  all  that  the  ordinary  student  need  know". — Lancet, 

II. 

THE  PHYSIOLOGY  OF  MAN;  Designed  to  Represent 

the  Existing  State  of  Physiological  Science,  as  applied  to  the  Functions 
of  the  Human  Body.  5  vols.,  large  8vo,  cloth.  Vol.  I. — The  Blood  ; 
Circulation  ;  Respiration.  i8s.  Vol.  II. — Alimentation  ;  Digestion  ; 
Absorption  ;  Lymph  and  Chyle.  i8s.  Vol.  III.— Secretion  ;  Excretion  ; 
Ductless  Glands;  Nutrition;  Animal  Heat;  Movements;  Voice  and 
Speech.  i8s.  Vol.  IV. — The  Nervous  System.  i8s.  Vol.  V. — Special 
Senses ;  Generation.  i8s. 

"  The  complete  work  will  prove  a  valuable  addition  to  our  systematic  treatises  on 
human  physiology. — Lancet. 

"  From  the  extent  of  the  author's  investigations  into  the  best  theory  and  practice  of 
the  present  day,  the  world  over,  and  the  candor  and  good  judgment  which  he  brings  to 
bear  upon  the  discussion  of  each  subject,  we  arc  justified  in  regarding  his  treatises  as 
standard  and  authoritative,  so  lar  as  in  this  disputed  subject  authority  is  admissible."— AVw 
Y'ork  Times. 
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J.  MILNER  FOTHERGILL,  m.d. 

Member  of  the  Royal  College  of  Physicians  of  London;  Assistant  Physician  to  the  West 
London  Hospital,  and  to  the  City  of  London  Hospital  for  Diseases  of  the  Chest, 
Victoria  Park;   Honorary  Secretary  of  the  Harveian  Society  ;  Associate 
Fellow  of  the  College  of  Physicians  of  Philadelphia. 

THE  HEABT  AND   ITS   DISEASES,   WITH  THEIR 

TREATMENT;  INCLUDING  THE  GOUTY  HEART.  Second 
Edition,  entirely  re-written,  copiously  illustrated  with  woodcuts  and 
lithographic  plates.    8vo.  i6s. 


"We  commend  his  book  to  practitioners  of  medicine,  who  will  find  the  great  facts  of 
heart  disease  and  its  treatment  discussed  in  a  way  that  will  deeply  interest  them." — Lancet, 
Jan.  3rd,  1880. 

"  To  many  an  earnest  student  it  will  prove  a  light  in  darkness  ;  to  many  a  practitioner 
cast  down  with  a  sense  of  his  powerlessness  to  cope  with  the  rout  and  demoralization  of 
Nature's  forces,  a  present  help  in  time  of  trouble." — Philadelphia  Medical  Times. 

"  Its  leading  feature  is,  its  thoroughly  interesting  style.  From  beginning  to  end  it  is 
neither  dull  nor  insipid;  whilst  throughout  its  entire  length  certain  grand  principles  are 
kept  steadily  before  the  mind  of  the  reader.  The  most  interesting  chapter  to  us,  and  one 
which  bears  abundant  testimony  to  the  ample  grasp  which  Dr.  Fothergill  has  of  his  subject, 

is  the  chapter  on  treatment  of  diseases  of  the  heart  It  was  by  his  treatment  of  diseases 

of  the  heart  that  Dr.  Fothergill's  name  first  became  known  ;  and  the  chapter  is  worthy  of 
the  reputation  which  he  then  gained  and  to  which  he  has  steadily  added.  .  .  .  Dr.  Fothergill's 
book  will  be  widely  read  and  as  widely  appreciated." — Practitioner,  March,  1880. 


ERNEST  FRANCIS,  f.c.s. 

Demonstrator  of  Practical  Chemistry,  Charing  Cross  Hospital. 


PRACTICAL   EXAMPLES    IN  QUANTITATIVE  AN- 

alysis,  forming  a  Concise  Guide  to  the  Analysis  of  Water,  &c.  Illus- 
trated, fcap.  8vo,  2S.  6d. 


"  The  book  is  crowded  with  useful  information,  and  we  can  very  safely  recommend  it 
to  our  readers." — Lancet. 

"  The  directions  for  the  determination  of  organic  impurities  in  water  are  sound  It 

would  scarcely  be  possible  to  compress  a  greater  amount  of  useful  matter  into  the  small 
compass  of  57  pages." — Chemical  News. 


C.  A.  GORDON,  M.D.,  c.B. 
Deputy  Inspector  General  of  Hospitals,  Army  Medical  Department. 

REMARKS    ON    ARMY    SURGEONS    AND  THEIR 

WORKS.    Demy  8vo,  5s. 
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SAMUEL    D.    GROSS,  m.d.,  ll.d.,  d.c.l.,  oxon. 

Professor  of  Surgery  in  the  Jefferson  Medical  College  of  Philadelphia. 

A  PRACTICAL  TREATISE  ON  THE  DISEASES,  IN- 
JURIES, AND  MALFORMATIONS  OF  THE  URINARY 
BLADDER,  THE  PROSTATE  GLAND;  AND  THE  URETHRA. 
Third  Edition,  revised  and  edited  by  S.  W.  GROSS,  A.M.,  M.D., 
Surgeon  to  the  Philadelphia  Hospital,  Illustrated  by  170  engravings, 
8vo,  iSs. 

_  "As  a  guide  for  the  surgeon  who  may  be  called  upon  to  treat  diseases  of  the  genito- 
urinary tract,  the  worl;  is  fully  up  to  the  requirements  of  the  time,  and  cannot  fail  to  main- 
tain the  rank  which  it  has  earned  for  itself  years  ago."— iVeit;  York  Medical  Record. 

"The  present  work  of  Prof.  Gross  must  be  held  in  great  esteem  and  value  by  the 
practitioner,  not  only  for  the  richness  of  its  compilations,  but  also  for  its  many  other  and 
varied  excellencies."— ^mej-.  Jour,  of  Med.  Sciences. 


WILLIAM  A.  HAMMOND,  m.d. 

Professor  of  Mental  and  Nervous  Diseases  in  the  Belleviie  Hospital  Medical  College, 

New  York,  &c.  ' 

SPIRITUALISM  AND  ALLIED  CAUSES  AND  CON- 
DITIONS OF  NERVOUS  DERANGEMENT.  With  Illustrations, 
post  8vo,  8s.  6d. 

"Whatever  Dr.  Hammond  writes  about  the  nervous  system  is  gladly  accepted  as  the 
work  of  a  master;  and  we  anticipate  a  wide  circulation  and  great  resulting  benefit  from  the 
diffusion  of  this  work,  marked  as  it  is  by  the  candid  admission  of  whatever  is  worth  credit 
in  the  subject  discussed." — Medical  Times  and  Gazette. 


ALEXANDER    HARVEY,  m.a.,  m.d. 

Emeritus  Professor  of  Materia  Medica  in  the  University  of  Aberdeen ;  Consulting  Physician 
to  the  Aberdeen  Royal  Infirmary,  &c. 

FIRST  LINES  OF  THERAPEUTICS ;    as  based  on  the 

Modes  and  the  Processes  of  Healing,  as  occurring  Spontaneously  in  Dis- 
ease ;  and  on  the  Modes  and  the  Processes  of  Dying,  as  resulting 
Naturally  from  Disease.    In  a  series  of  Lectures.    Post  Svo,  5s. 

"This  is  a  book  which  should  be  read  by  every  advanced  student  and  by  every  prac- 
titioner of  medicine." — Ohio  Medical  Record,  1880 

"  He  treats  his  subjects  in  masterly  style,  and  gives  to  the  world  as  the  result  of  his 
researches  vast  volumes  of  valuable  truth  and  information  in  a  wonderfully  condensed 
form,  all  summed  up,  and  presented  in  this  little  work  of  modest  dimensions." — New  York 
Medical  and  Surgical  Journal,  1880. 

"  If  only  it  can  get  a  fair  hearing  before  the  profession,  it  will  be  the  means  of  aiding 
in  the  development  of  a  therapeutics  more  rational  than  we  now  dream  of.  To  medical 
students  and  practitioners  of  all  sorts  it  will  open  up  lines  of  thought  and  investigation 
of  the  utmost  moment." — Detroit  Lancet,  i88o. 

"  We  would  earnestly  commend  to  our  readers  the  study  of  this  work,  the  principles 
advocated  in  it  lie  at  the  foundation  of  a  rational  practice  of  medicine  and  we  are  con- 
fident that  the  readers  of  this  volume  will  feel,  as  the  writer  does,  a  debt  of  gratitude  to 
Professor  Harvey,  and  will  date  from  its  perusal  the  origin  of  clearer  views  and  sounder 
conceptions  of  the  art  of  healing."— C'n;ifl(/rt  Medical  and  .Surgical  Journal,  Sept.  iS;9. 
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ALEXANDER  HARVEY,  m.d. 

Emeritus  Professor  of  Materia  Medica  in  the  University  of  Aberdeen,  &c. 

ALEXANDER  DYCE  DAVIDSON,  m.d. 

Professor  of  Materia  Medica  in  the  University  of  Aberdeen. 

SYLLABUS  OF  MATERIA  MEDICA  EOR  THE  USE 

OF  TEACHERS  AND  STUDENTS.  Based  on  a  selection  or 
definition  of  subjects  in  teaching  and  examining;  and  also  on  an 
estimate  of  the  relative  values  of  articles  and  preparations  in  the  British 
PharmacopcEia  with  doses  affixed.    Fourth  Edition,  i5mo,  is.  6d. 


GRAILY  HEWITT,  m.d. 

Professor  of  Midwifery  and  Diseases  of  Women  in  University  College,  Obstetrical  Physician 
to  University  College  Hospital,  &c. 

OUTLINES    OF   PICTORIAL    DIAGNOSIS    OF  DIS- 
EASES OF  WOMEN.    Fol.  6s. 

Affording  a  ready  means  of  making  permanent  records  of  cases  of  diseases 
of  women. 


HINTS   TO    CANDIDATES   FOR   COMMISSIONS  IN 

THE  PUBLIC  MEDICAL  SERVICES,  WITH  EX.\MINATION 
QUESTIONS,  VOCABULARY  OF  HINDUSTANI  MEDICAL 
TERMS,  ETC.    8vo,  2S. 


F.  HOFFMANN,  ph.d. 

Pharmaceutist  in  New  York. 

MANUAL  OF  CHEMICAL  ANALYSIS  AS  APPLIED 

TO  THE  EXAMINATION  OF  MEDICINAL  CHEMICALS.  A 
Guide  for  the  Determination  of  their  Identity  and  Quality,  and  for  the 
Detection  of  Impurities  and  Adulterations.  For  the  use  of  Pharmaceu- 
tists, Physicians,  Druggists,  and  Manufacturing  Chemists,  and  of  Phar- 
maceutical and  Medical  Students.    With  Illustrations,  roy.  8vo,  I2S. 

"  This  handsome  volume  is  a  Ruide  or  the.  determination  of  the  quantity  and  quality 
of  the  chemicals  used  as  remedies  as  well  as  for  the  detection  of  their  impurities  and 

adulterations  Most  of  the  common  manuals  give  some  information  of  the  kind,  and 

much  more  is  scattered  through  medical  and  chemical  periodicals.  Dr.  Hoffman  has  had 
the  happy  idea  of  bringing  all  this  information  together  in  a  systematic  form,  and  he  has 
produced  a  volume  that  cannot  fail  to  be  prized  ....  A  full  index  completes  the  volume 
which  docs  credit  to  both  author  and  publishers." — The  Doctor. 

"  This  volume  is  a  carefully  prepared  work,  and  well  up  to  the  existing  state  of  both 
the  science  and  art  of  modern  pharmacy.  It  is  a  book  which  will  find  its  place  in  every 
medical  and  pharmaceutical  laboratory  and  library,  and  is  a  safe  and  instructive  guide  to 
medical  students  and  practitioners  of  medicine." — A  mcrican  Journal  of  Science  and  .-Irts. 


IG 


Cataloijiic  of  WovUh  Published  by  II.  K.  Lewis. 


E.  HOLLAND,  m.d.,  f.r.c.s. 

HEALTH  IN  THE  NURSERY  AND  HOW  TO  FEED 

AND  CLOTHE  A  CHILD,  with  Observations  on  Painless  Parturi- 
tion. A  Guide  and  Companion  for  the  Young  Matron  and  her  Nurse. 
Second  Edition.    Fcap.  8vo,  2S.,  paper  cover  is. 


SIR  W.  JENNER,  Bart.,  m.d. 

Physician  in  Ordinary  to  H.M.  the  Queen,  and  to  H.R.H.  Prince  oj  Wales. 

THE    PRACTICAL   MEDICINE    OP    TO-DAY:  Two 

Addresses  delivered  before  the  British  Medical  Association,  and  the 
Epidemiological  Society.    Small  8vo,  is.  6d. 


NORMAN   W.   KINGSLEY,  m.d.s.,  d.d.s. 

President  of  the  Board  of  Censors  of  the  State  of  New  York;  Member  of  the  American 
Academy  of  Dental  Science,  &c. 

A    TREATISE    ON    ORAL     DEFORMITIES    AS  A 

BRANCH  OF  MECHANICAL  SURGERY.  With  over  350  illustra- 
tions, 8vo,  i6s. 


"It  contains  a  large  amount  of  information  bearing  upon  mechanical  dentistry  and  Ih* 
surgery  of  the  jaws,  which,  previous  to  the  appearance  of  this  hook,  could  only  he  obtained 
by  searching  through  various  works,  some  of  which  are  little  likely  to  form  part  of  the 
library  of  the  busy  practitioner  The  book  is  one  which  we  can  confidently  recom- 
mend both  to  the  advanced  student  and  the  busy  practitioner." — British  Journal  Denial 
Science,  Sept.,  1880. 

"  The  whole  subject  is  so  thoroughly  studied  that  nothing  is  left  to  be  desired  by 
any  surgeon  who  wishes  to  treat  these  fractures  intelligently  and  successfully.  The  work 
as  a  whole,  bears  marks  of  originality  in  every  section,  and  impresses  the  reader  with  the 
painstaking  efforts  of  the  author  to  get  at  the  truth,  and  apply  it  in  an  ingenious  and 
practical  way  to  the  wants  of  the  general  practitioner,  the  surgeon,  and  the  dentist." — New 
York  Medical  Record. 


E.  A.  KIRBY,  M.D.,  M.R.c.s.  eng. 
Late  Physician  to  the  City  Dispensary. 

A  FORMULARY  OF  SELECTED   REMEDIES  WITH 

THERAPEUTIC  ANNOTATIONS,  and  a  Copious  Index  of  Diseases 
and  Remedies,  Diet  Tables,  etc.  A  Handbook  for  Prescribers.  Fifth 
Edition,  p.  8vo,  3s.  6d. 

"  We  have  been  much  pleased  with  this  capital  little  work  ....  The  book  contains  a 
good  deal  of  information  of  a  very  useful  kind  to  anyone  at  all  busily  engaged  in  prac- 
tice."— Lancet. 
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J.  WICKHAM  LEGG,  f.r.c.p. 

Asiislaiit  Physician  to  Saint  Bartholomew's  Hospital,  and  Lecturer  on  Pathological 
Anatomy  in  the  Medical  School. 

I. 

A  GUIDE  TO  THE  EXAMINATION  OE  THE  URINE  ; 

intended  chiefly  for  Clincal  Clerks  and  Students.  Fifth  Edition,  revised 
and  enlarged,  with  additional  Illustrations,  fcap.  Svo,  2S.  6d. 

"  Is  distinguished  by  its  great  accuracy  and  conciseness  there  could  not,  for  its 

size,  be  a  better  manual  it  would  be  difficult  to  find  such  an  amount  of  useful,  sound 

information  condensed  into  io6  small  pages  of  dear,  readable  type."— Dublin  Journal  of 
Medical  Science,  July,  1880. 

"  We  are  glad  to  welcome  this  little  work  Just  what  was  wanted." — Brit.  Med.  Jour. 

"  Is  an  admirable  guide  to  the  clinical  examination  of  the  urine  A  most  excellent 

and  useful  work." — Edin.  Med.  Jonr. 


II. 


A     TREATISE     ON     HEMOPHILIA,  SOMETIMES 

CALLED  THE  HEREDITARY  HEMORRHAGIC  DIATHESIS. 
Fcap.  4to,  7s.  6d. 

"  Dr.  Legg  deserves  the  thanks  of  the  profession  for  this  exceedingly  painstaking  and 
laborious  compilation,  which,  containing  as  it  does  the  opinions  of  163  writers  who  have 
touched  upon  the  disease,  cannot  fail  to  impart  to  its  readers  as  much  learning  on  the 

subject  as  it  is  possible  to  derive  from  mere  book-reading  We  are  deeply  indebted  to 

Dr.  Legg  for  this  painstaking  monograph,  which  comes  before  the  world  in  a  most  elegant 
form,  and  is  a  credit  alike  to  the  author  and  publisher." — Lancet. 

"  The  book  now  lying  before  us  contains  an  exhaustive  Rxamination  and  discussion  of 
the  literature  relating  to  hiemophilia.  In  one  chapter  several  cases  occurring  under  the 
author's  own  observation  are  detailed.  Dr.  Legg  is  thoroughly  acquainted  with  the 
German  literature  on  this  subject,  and  the  book  may  therefore  be  recommended  to  all 
persons  specially  interested  in  it.  The  get-up  of  the  book  is  such  as  has  not  yet  been 
attained  by  German  publishers." — Mcdicinish-chirurgische  Rundschau. 


DR.  GEORGE  LEWIN. 

Professcr  at  the  Fr.  With.  University,  and  Surgeon-in-Chief  of  the  Syphilitic  Wards  and 
Skin  Disease  Wards  of  the  Charite  Hospital,  Berlin. 

THE  TREATMENT  OF  SYPHILIS  WITH  SUBCUTA- 
NEOUS SUBLIMATE  INJECTIONS.  Translated  by  Dr.  Carl 
Prcegle,  and  Dr.  E.  H.  Gale,  late  Surgeon  United  States  Army. 
Small  Svo,  7s. 

"  Dr.  Lewin's  volume  has  a  special  value  as  giving  the  results  of  the  author's  very 
large  experience  in  the  treatment  of  syphilis  by  the  hypodermic  use  of  mercury.  Over 
seventy  clinical  histories  are  given  in  detail,  and  even  making  allowance  for  a  little 
natural  enthusiasm  in  behalf  of  a  method  with  the  introduction  of  which  the  author's  name 
is  so  prominently  connected,  the  results  certainly  seem  to  warrant  the  conclusion  that,  in 
the  subcutaneous  injection  of  mercury,  a  powerful  and  efficient  remedy  has  been  found, 
with  which  the  surgeon  may  hopefully  combat  cases  of  syphilis  which  have  resisted  other 
modes  of  treatment."— /I  mcnc«;<  Journal  of  Medical  Science. 
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J.   S.   LOMBARD,  m.d. 
Formerly  Assistant  Professor  of  Physiology  in  Harvard  University. 

I. 


EXPERIMENTAL  RESEARCHES  ON  THE  REGIONAL 

TEMPERATURE  OF  THE  HEAD,  under  Conditions  of  Rest,  Intel- 
lectual Activity  and  Emotion.    With  Illustrations,  8vo,  8s. 

"  This  is  an  essay  of  great  interest  and  value.  The  experiments  seem  to  establish  an 
important  doctrine  in  cerebral  physiology  ;  namely,  that  the  evolution  of  heat  is  in  propor- 
tion to  the  intensity  of  mental  action." — Journal  of  Psychological  Medicine,  October,  1880. 

"This  book  gives  the  results  of  an  enormous  amount  of  work  It  is  sought  to  de- 
termine the  relative  temperatures  of  different  parts  of  the  brain  at  rest,  and  the  changes 
which  these  temperatures  undergo  in  intellectual  work  and  emotion,  by  measuring  thermo- 
electrically  the  surface  temperature  of  the  scalp,  which  for  this  purpose  is  mapped  out  into 
very  small  divisions, — Dublin  Journal  of  Medical  Science,  July,  1880. 

"  It  will  be  seen,  from  this  resume  of  the  most  important  conclusions  arrived  at  by 
Dr.  Lombard,  that  his  book  will  prove  of  special  interest  to  the  students  of  localization, 
and  to  those  engaged  in  local  thermo-metrical  investigations.  He  deserves  all  praise  for 
the  careful,  minute,  and  elaborate  character  of  his  work,  of  which  we  have  only  given  a 
sketchy  outline.  In  all  he  has  made  no  less  than  si.\ty  thousand  observations." — American 
Journal  of  the  Medical  Sciences,  April,  1880. 

"  This  is  a  masterly  research." — Brit.  Med.  Jour.,  April  3rd,  1880. 


II. 


ON  THE  NORMAL  TEMPERATURE  OP  THE  HEAD. 

8vo.  the  Press. 


DR.  V.  MAGNAN. 

Physician  to  St.  Anne  Asylum,  Paris;  Laureate  of  the  Institute. 


ON    ALCOHOLISM,   the  Various  Forms  of  Alcoholic 

Delirium  and  tlieir  Treatment.  Translated  by  W.  S.  Greenfield, 
M.D.,  M.R.C.P.    8vo,  7s.  6d. 


"The  work  of  Dr.  Magnan  is  of  world-wide  repute,  and  it  is  a  great_ advantage  to 
English  readers  to  have  it  translated  for  them.  Dr.  Greenfield  has  done  his  part  of  the 
work  well  also."— Brit.  Med.  Jour. 

"  It  is  seldom  that  a  book  falls  into  the  hands  of  a  reviewer  which  can  be  spoken  of  in 
terms  of  such  unqualified  praise  as  that  of  Dr.  Magnan.  His  observations  are  precise,  his 
records  of  cases  are  fluently  and  effectively  \vritten,  and  the  principles  which  he  propounds 
are  advanced  and  attractive.  Dr.  Greenfield  deserves  the  thanks  of  the  medical  profession 
for  having  made  such  an  admirable  treatise  accessible  to  all  classes  of  medical  readers.  — 
I'ractitioner. 

"He  has  had  special  opportunities  for  observation,  and  he  has  laboured  so  assidu- 
ously that  his  work  must  be  consulted  by  all  who  desire  accurate  information  on  the  sub- 
ject ....  It  will  be  seen  that  a  great  number  of  points  of  interest  are  treated  in  this 
volumeVthe  general  get  up  of  which  reflects  credit  on  the  publisher."— T/ic  Doctor. 
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J.  F.  MEIGS,  M.D. 
Consulting  Physician  to  the  Children's  Hospital,  Philadelphia. 


W.  PEPPER,  M.D. 

Lecturer  on  Clinical  Medicine  in  the  University  of  Pennsylvania. 


A   PRACTICAL  TREATISE  ON  THE  DISEASES  OP 

CHILDREN.    Sixth  Edition,  revised  and  enlarged,  roy.  8vo,  28s. 


"  There  are  few  diseases  of  children  which  it  does  not  treat  of  fully  and  wisely  in  the 
light  of  the  latest  physiological,  pathological,  and  therapeutical  science."— Lawcci. 

"As  a  text-book  and  general  guide  to  practitioners  as  well  as  a  standard  work  of 
reference,  we  know  of  no  other  volume  which  contains  more  useful  or  reliable  informa- 
tion."— Dublin  Jour,  of  Med.  Science. 

"  Of  the  new  edition  of  Dr.  Meigs'  well-known  volume  we  can  speak  in  the  highest 
terms.  It  is  a  full  and  exhaustive  encyclopoedia  of  the  subject,  by  men  who  have  made 
themselves  familiar  with  all  that  has  been  written  on  it  and  who  have  specially  devoted 

themselves  to  its  study  An  exhaustive  treatise,  comprising  an  excellent  epitome  of  the 

work  of  others,  combined  with  much  valuable  personal  experience."— £rf!».  Med.  Jour. 


DR.  MORITZ  MEYER. 

Royal  Counsellor  of  Health,  &c. 


ELECTRICITY  IN  ITS  RELATION  TO  PRACTICAL 

MEDICINE.  Translated  from  the  Third  German  Edition,  with  notes 
and  additions  by  William  A.  Hammond,  M.D.  With  Illustrations, 
large  Svo,  iSs. 


"  Meyer's  book  is  well  known  He  has  himself  made  no  slight  original  contributions 

to  electro-therapy.  Dr.  Hammond  deserves  our  hearty  thanks  for  his  translation,  a  boon 
which  is  as  much  for  us  as  for  his  own  countrymen." — Brit,  and  For.  Med.-Chir.  Review. 


"  The  number  of  editions  through  which  Dr.  Meyer's  work  has  passed  in  Germany 
attests  the  esteem  in  which  it  is  there  held,  and  we  do  not  doubt  that  an  equal  measure  of 
approbation  will  be  accorded  to  it  in  this  country." — Dublin  Quarterly  Jour,  of  Med.  Science. 


"  May  be  taken  as  an  intelligent  guide  in  studying  the  subject.  Since  its  first  appear- 
ance in  1854  it  has  gradually  won  its  way  through  three  editions  ;  till,  in  its  present  form  it 
takes  rank  as  the  approved  text-book  of  the  subject  in  Germany.  Dr.  Hammond  has, 
therefore,  done  good  service  in  placing  it  within  the  reach  of  English  readers."— Joio-Jin/  of 
Mental  Science. 
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Wm.  JULIUS  MICKLE,  m.d.,  m.r.c.p.  lond. 

Member  of  the  Medico-Psychological  Association  of  Great  Britain  and  Ireland  ;  Member  of 
the  Clinical  Society,  London  ;  Medical  Superintendent,  Giove  Hall  Asylum,  London. 

GENERAL  PARALYSIS   OF   THE   INSANE.    8vo,  los. 

This  monograph  describes  General  Paralysis  of  the  Insane,  and  deals 
with  its  diagnosis,  causation,  morbid  anatomy,  pathology,  pathological 
physiology,  prognosis,  and  treatment.  It  also  indicates  several  varieties 
of  the  disease,  each  of  which  is  illustrated  by  cases. 

"As  a  solid  contribution  to  the  subject,  the  book  is  one  of  considerable  value  It 

testifies  to  a  profound  acquaintance  with  the  literature  of  the  subject,  and  will  be  mainly 
valued  as  a  work  of  reference.  Nothing  seems  to  have  escaped  his  observation." — Lancet, 
December,  ii,  iS8o. 

"  This  book  has  all  the  good  points  which  a  work  on  the  subject  should  have.  It  is 
concisely  and  carefully  written.  The  history  is  given  of  each  part  of  the  subject,  and  the 
authorities  from  whom  information  is  gleaned  are  carefully  referred  to.    We  look  upon 

this  as  the  best  book  on  general  paralysis  that  has  appeared  for  a  very  long  time  In 

concluding  the  review,  we  have  only  to  say  that  the  book  is  eminently  satisfactory,  and 
that  the  continued  record  of  the  observations  so  carefully  made  by  the  author,  will  add 
largely  to  our  knowledge  of  general  paralysis." — Jonurnal  of  Mental  Science,  Oct.,  1880. 


E.  A.   MORSHEAD,  m.r.c.s.,  l.r.c.p. 

Assistant  to  the  Professor  of  Medicine  in  University  College,  London. 

TABLES   OP   THE    PHYSIOLOGICAL   ACTION  OF 

DRUGS.    Fcap.  8vo,  is. 


WILLIAM   NEWMAN,  m.d.  lond.,  f.r.c.s. 

Surgeon  to  the  Stamford  Infirmary. 

SURGICAL    CASES :     Mainly  from  the  Wards  of  the 

Stamford,  Rutland,  and  General  Infirmary,  8vo,  paper  boards,  4s.  6d. 


C.  F.  OLDHAM,  m.r.c.s.,  l.r.c.p. 
Surgeon  H.M.  Indian  Forces  ;  late  in  M edical  charge  of  the  Dalhousie  Saniiariam. 

WHAT  IS  MALARIA  ?  AND  WHY  IS  IT  MOST  IN- 
TENSE IN  HOT  CLIMATES?  An  explanation  of  the  Nature  and 
Cause  of  the  so-called  Marsh  Poison,  with  the  Principles  to  be  observed 
for  the  Preservation  of  Health  in  Tropical  Climates  and  Malarious  Dis- 
tricts.   Demy  Svo,  7s.  6d. 

"  May  be  read  with  profit  by  all,  and  especially  by  the  military  and  naval  surgeon."— 
Brit,  and  For.  Med.-Chir.  Review. 

"What  is  Malaria?  To  answer  this  question  Mr.  Oldham  now  addresses  hmise  f 

linvinrmade  careful  investigations,  not  only  by  studying  the  writings  of  others,  but,  which 

^s  o  mi^h  greater  vahie,  by  studying  the  disease  itself  Mr.  Oldham's  work  shows  much 

and  crrefulfesearch,  and,  containing  much  information  in  a  small  space,  w.ll  well  repay 

perusal."— Z>H6'i»  Quarterly. 
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JOHN  S.  PARRY,  m.d. 

Obstetrician  to  the  Philadelphia  Hospital,  Vice-President  of  the  Obstetrieal  and  Palhologi- 
cal  Societies  of  Philadelphia,  &c. 

EXTRA-UTERINE  PREGNANCY  ;   Its  Causes,  Species, 

Pathological  Anatomy,  Clinical  History,  Diagnosis,  Prognosis  and 
Treatment.    8vo,  8s. 

"  Since  the  Edinburgh  Memoir  of  Dr.  Campbell,  published  in  1840,  there  has  appeared 
no  such  comprehensive  and  valuable  work  on  this  subject  as  that  to  which  we  now  c«l 
attention  by  Dr.  Parry  of  Philadelphia.  Since  Campbell's  time  our  knowledge  has  great  y 
increased  over  the  whole  field,  and  almost  all  the  novelty  has  been  faithfully  swept  into 
Parry's  learned  net." — Ediii.  Med.  Jour. 

"  This  work  is  a  careful  and  elaborate  monograph  on  the  subject  of  which  it  treats  

We  have  endeavoured  to  indicate  the  most  important  conclusions  arrived  at  by  Dr.  Parry, 
but  we  refer  our  readers  to  the  book  itself  as  containing  the  fullest  information  on  the  sub- 
ject anywhere  to  be  found."— Obstetrical  Journal  of  Great  Britain  and  Ireland. 

"  It  is,  so  far  as  we  know,  the  most  complete  work  on  the  subject,  and  is  based  on  the 

analysis  of  500  cases  The  book  is  one  of  exceeding  interest  Each  chapter  treats  ot 

the  part  of  the  subject  to  r.-hich  it  is  devoted  in  the  most  thorough  manner  possible,  with 
out  being  in  the  least  tedious."— American  Journal  of  Obstetrics. 


E.    RANDOLPH    PEASLEE,  m.d.,  ll.d. 

Late  Professor  of  Gynecology  in  the  Medical  Department  of  Dartmouth  College  ;  President 
of  the  New  York  Academy  of  Medicine,  &c.,  &c. 

OVARIAN  TUMOURS  :   Their  Pathology,  Diagnosis,  and 
Treatment,  especially  by  Ovariotomy.    Illustrations,  roy.  8vo,  i6s. 


"  The  book  merits  and  has  received  very  high  praise.  It  is  systematic,  clear,  candid, 
and  takes  account  of  every  question  which  can  arise  with  reference  to  ovarian  disease." 
Dr.  Charles  West  in  Annual  Address  to  the  Obstetrical  Society,  Jan.  ist,  1879. 

"  This  is  an  excellent  work,  and  does  great  credit  to  the  industry,  ability,  science,  and 
learning  of  Dr.  Peaslee.  Few  works  issue  from  the  medical  press  so  complete,  so  exhaus- 
tively learned,  so  imbued  with  a  practical  tone,  without  losing  other  substantial  good 

qualities  We  take  leave  of  Dr.  Peaslee  with  our  best  thanks  for  his  excellent,  rich, 

valuable  work." — Edin.  Med.  Jour, 

"  In  this  book  which  has  extended  his  name  throughout  the  civilised  world,  and  has 
been  translated  into  the  German  and  other  languages,  is  found  the  rich  experience  of  a  life 
which  was  devoted  to  the  study  and  practice  of  this  department  of  surgery.  In  these  writ- 
ings, extending  over  500  pages,  are  embodied  the  principles  which  should  guide  opera- 
tors in  this  domain  of  surgery,  and  are  those  which  have  been  generally  adopted  by  the 
most  distinguished  gyneecologists.    The  work  is  notable  for  the  clearness  of  its  thought 

the  precision  of  its  style,  and  the  valuable  and  original  contributions  which  it  contains  

An  enduring  monument  to  his  name,  and  one  which  will  doubtless  remain  and  do  him 
honour  as  long  as  the  healing  art  is  practised." — Lancet,  March  2,  1878. 
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R.  DOUGLAS  POWELL,  m.d.  f.r.c.p.,  lond. 

Physician  to  the  Hospital  for  Consumption  and  Diseases  of  the  Chest  at  Brompton, 

Assistant  Physician  to  the  Middlesex  Hospital. 

ON  CONSUMPTION  AND  ON  CERTAIN  DISEASES 
OF  THE  LUNGS  AND  PLEURA.  Being  a  Second  Edition 
revised  and  extended  of  "  The  Varieties  of  Pulmonary  Consumption." 
Illustrated  by  woodcuts  and  a  coloured  plate,  8vo,  gs. 


"We  cannot  conclude  without  expressing  the  pleasure  with  which  we  have  read  all 
parts  of  the  book,  and  we  can  assure  our  readers  that  nowhere  will  they  get  a  more 
thorough  and,  at  the  same  time,  succinct  account  of  the  diseases  of  which  Dr.  Powell 
has  treated." — Brit.  Med.  Jour.,  Aug.  31st,  1878. 

"  We  have  nothing  but  praise  for  the  more  practical  portions  of  the  volume,  dealing 

with  diagnosis  and  treatment  the  volume  must  prove  a  very  acceptable  one  to  all  who 

have  had  some  little  experience  in  the  management  of  chest  diseases,  and  wish  to  know 
the  methods  and  results  of  those  who  have  had  more.  We  have  read  the  work  with  much 
appreciation,  often  receiving  a  valuable  suggestion  even  where  we  were  obliged  to  dis- 
agree."— Medical  Times,  Dec.  21,  1878. 

"  We  take  pleasure  in  calling  attention  to  this  truly  valuable  work  the  book  begins 

with  a  short  discussion  of  the  pathological  changes  which  diseased  lungs  present  post- 
mortem, and  it  is  here,  at  the  start,  that  the  author  wins  the  reader's  confidence,  by  the 
calm  conservative  manner  in  which  he  handles  many  disputed  points."-  -Boston  Medical 
Journal,  ]a.n.  23,  1879. 


RALPH  RICHARDSON,  m.a.,  m.d. 

Fellow  of  the  College  of  Physicians,  Edinburgh. 

ON  THE  NATURE  OE  LIFE  :  An  Introductory  Chap- 
ter to  Pathology.  Second  Edition,  revised  and  enlarged.  Fcap.  4to. 
los.  6d. 

To  this  second  edition  the  title  of  "The  Nature''  instead  of  "The 
Simplicity  of  Life"  is  prefixed,  the  latter  designation  having  been  misunder- 
stood. 

The  object  of  this  Essay  is  to  explain  the  Nature  of  Living  Action  in  all 
organic  Beings,  the  similarity  of  such  actions  in  both  Health  and  Disease, 
and  their  complete  analogy  with  those  included  in  the  term  gravitation.— 
Extract  from  Preface. 

"  We  think  this  work  may  be  very  profitably  studied  as  an  antidote  to  the  modern  dis- 
eases of  vagueness  in  language,  and  of  rashness  and  dogmatism  in  theory."— Quarterly 
Journal  of  Science,  March,  1880. 
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W.    RICHARDSON,  m.a.,  m.d.,  m.r.c.p.,  lond. 

REMARKS  ON  DIABETES,  ESPECIALLY  IN  REFER- 
ENCE TO  TREATMENT.    Demy  8vo,  4s.  6cl. 

"  Dr.  Richardson,  who  has  himself  suffered  from  Diabetes  in  its  milder  form  for  many 
years,  has  entered  on  this  part  of  the  subject  with  much  earnestness.  His  remarks  on 
"treatment  will  repay  perusal." — Brit,  and  For.  Mcd.-Chir.  Rev. 

"  Finally,  we  again  recommend  this  as  a  book  well  worthy  the  attention  of  the  profes- 
sion As  the  work  of  a  diabetic  it  is  sure  to  contain  everything  of  importance  on  the  sub- 
ject; as  that  of  a  man  who  has  cured  himself,  it  is  certain  to  contain  rules  and  axioms 
which  others  may  follow." — Mud.  Times  and  Gazette. 


SYDNEY  RINGER,  m.d. 

Professor  of  the  Principles  and  Practice  of  Medicine  in  University  College;  Physician  to, 
and  Professor  of  Clinical  Medicine  in,  University  College  Hospital. 


I. 

A  HANDBOOK  OF  THERAPEUTICS :   Eighth  Edition, 
revised.    8vo,  15s. 


"The  well-deserved  popularity  of  this  work  is  shown  by  the  rapidity  with  which 
another  edition  has  been  called  for.    The  present  edition  is  larger  than  the  former  one  by 

twenty-four  pages  We  need  say  nothing  in  its  praise.    The  rapid  sale  of  successive 

editions,  already  indicates  how  widely  its  value  is  appreciated." — Practitioner,  May,  i8So. 

"The  fact  that  Dr.  Ringer's  book  has  passed  through  seven  editions  speaks  for  itself. 
We  know  no  work  on  Therapeutics  which  gives  a  more  connected  and  intelligibly  written 
account  of  the  several  drugs  and  groups  of  therapeutic  agents  than  this,  and  it  will  be 
found  a  very  useful  companion  to  the  Pharmacopceia." — Lancet,  Feb.  i,  1879, 

"We  are  glad  to  see  that  this  most  valuable  treatise  on  Therapeutics  has  reached  a 
seventh  edition.  It  is  unquestionably  the  ablest  work  on  Therapeutics  which  we  possess 
in  our  language,  and  one  which  should  be  carefully  perused,  not  only  by  students,  but  also 

by  practitioners  The  seventh  edition  contains  chapters  on  the  tongue,  the  pulse,  the 

skin,  and  the  temperature,  with  the  indications  they  afford  in  treatment.  These  additional 
chapters  are  well  written,  and  will  render  this  edition  even  more  valuable  than  any  of  those 
previously  published.  Ringer's  Therapeutics  is  a  work  so  well-known  that  it  needs  no 
commendation  from  us  to  ensure  it  a  wide  circulation." — Edin.  Med  Jour.,  Feb.  187.J. 


II. 


ON   THE  TEMPERATURE  OP   THE   BODY  AS 

A  MEANS  OF  DIAGNOSIS  AND  PROGNOSIS  IN  PHTHISIS. 
Second  Edition,  small  8vo,  2S.  6d. 


"The  arguments  which  Dr.  Ringer  so  ably  advances  for  the  proposition  which  he 
seeks  to  maintain,  if  they  do  not  fully  support  his  conclusions,  at  least  point  to  a  valuable 
means  of  distinguishing  between  the  heated  outburst  of  tuberculosis  and  the  insidious 
development  of  chronic  phthisis,  and  may  on  further  observation  help  to  establish  a  more 
material  difference  between  these  two  diseases,  or  varieties  of  disease  which  have  so  long, 
been  classed  in  the  same  category.  The  practitioner  will  find  the  book  under  notice  most 
useful.    It  has  reached  a  second  edition  and  will  probably  run  to  a  third." — Lancet. 
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FREDERICK  T.  ROBERTS,  m.d.,  b.sc,  r.u.c.p. 

Professor  of  Tliernpeiiiics  in  University  College ;  Physician  to  Uiuver.ily  College  Hospital  ; 
Assistant  Physician  to  Broinpton  Consumption  Hospital,  &c. 

A  HANDBOOK  OF  THE  THEORY  AND  PRACTICE 

OF  MEDICINE.    Fourth  Edition,  with  Illustrations,  2  vols.,  8vo,  22s. 

"We  have  already  pn  more  than  one  occasion  expressed  a  high  opinion  as  to  the 
merits  of  this  worl<,  which  has  now  reached  a  fourth  edition.  From  our  experience  of  the 
'  Handbook,' we  believe  that  it  wiM  always  be  popular  amongst  medical  students,  and  that 

it  is  sufficiently  classical  to  deserve  a  place  in  the  bookshelves  of  every  physician  We 

heartily  commend  it  as  a  reliable  guide  not  less  to  the  practical  than  to  the  theoretical 
study  of  medicine." — Dublin  Journal  of  Medical  Science,  Aupust,  18S0. 

"We  have  much  pleasure  in  recommending  this  text-book  as  by  far  the  most  complete 
manual  that  can  be  placed  in  the  hands  of  our  students." — Binniiighain  Meilical  Review, 
April,  1880. 

Notices  of  Previous  Editions. 

"  Although  Dr.  Roberts  modestly  calls  this  work  a  handbook,  it  will  be  found  on  refer- 
ence to  its  pages,  that  the  various  subjects  have  been  treated  in  a  complete  and  masterly 

manner  We  heartily  commend  this  handbook,  not  only  to  gentlemen  preparing  for  the 

medical  profession,  but  to  those  who  may  have  finished  their  professional  education;  as 
this  work  contains,  in  a  brief  and  concise  shape,  all  that  the  busy  general  practitioner  needs 
to  know  to  enable  him  to  carry  on  his  practice  with  comfort  to  himself,  and  with  advantage 
to  his  patients." — Brit.  Med.  Jour. 

"  This  handbook  seems  to  have  been  appreciated,  as  indeed  we  think  it  deserved  

The  amount  of  information  in  this  book  is,  for  its  size,  enormous  The  book  seems  to  be 

thoroughly  trustworthy,  and  those  who  read  it  may  be  sure  that  the  vif.ws  put  before 
them  are  not  the  fanciful  notions  of  the  few,  but  the  well-considered  and  generally  adopted 
ideas  of  our  leading  scientific  practitioners." — Lancet. 

"  In  the  compass  of  little  more  than  800  pages,  Dr.  Roberts  has  condensed  a  mass  of 
matter  on  those  diseases  which  are  generally  called  medical  in  opposition  to  surgical,  such 
as  we  think  no  book  of  the  same  size  ever  before  contained  :  and  although  thus  condensed 

the  book  is  still  a  readable  one  It  is  not  only  well  printed  and  neatly  got  up,  but  it  is 

well  written  ;  and  Dr.  Roberts  may  fairly  be  congratulated  on  having  produced  the  best 
text-book  of  medicine  we  possess." — Medical  Record. 


D.  B.  St.  JOHN  ROOSA,  m.a.,  m.d. 

Professor  of  Diseases  of  the  Eye  and  Ear  in  the  University  of  the  City  of  New  York ;  Surgeon 
to  the  Manhattan  Eye  and  Ear  Hospital ;  Consulting  Surgeon  to  the  Brooklyn  Eye 
and  Ear  Hospital,  &c.,&c. 

A  PRACTICAL  TREATISE  ON  THE  DISEASES  OF 

THE  EAR,  including  the  Anatomy  of  the  Organ.  Fourth  Edition, 
Illustrated  by  wood  engravings  and  chromo-lithographs,  large  8vo,  22s. 

"  The  work  is  copiously  illustrated,  and  the  descriptions  of  the  disease  and  the  directions 
for  treatment  are  given  in  a  clear  and  concise  manner  ..  .  Altogether,  the  work  is,  perhaps, 
the  best  of  its  kind  that  has  yet  been  published."— i-a«cc(. 

"When  the  first  edition  of  Dr.  Roosa's  book  was  noticed  in  this  Journal  in  January 
1874  it  was  predicted  that  it  would  at  once  take  its  place  as  a  standard  authority.  That 
it  has  done  so  and  that  it  still  maintains  this  position  is  fully  shown  by  the  present  demand 
for  a  fourth  edition."— ^mc)'.  Jour,  of  Med.  Sciences,  Jan.  1S79. 

"  It  will  be  observed  that  of  all  the  points  which  we  have  noticed,  not  one  constitutes 
a  defect  sufficient  to  impair  in  any  degree  the  value  of  the  treatise.  This  remains  the  very 
best  which  has  been  offered  to  the  profession,  whether  in  America  or  England ;  and  the 
debt  of  gratitude  to  the  accomplished  author  will  be  cheerfully  acknowledged  for  the  part 
he  has  played  in  bringing  aural  surgery  and  medicine  to  their  present  high  development.  — 
New  York  Medical  Record. 
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J,   BURDON   SANDERSON,  m.d.,  ll.d.,  f.r.s. 

Jotlrcll  Professor  of  Physiology  in  University  College,  London. 

SYLLABUS  OF  A  COURSE  OF  LECTURES  ON  PHY- 
SIOLOGY.   Second  Edition,  8vo,  4s. 

"Notes  of  a  course  of  lectures  by  such  an  able  physiologist  and  such  an  experienced 
teacher  as  Dr.  Sanderson  cannot  but  be  welcome  to  every  student  and  teacher  of  phy- 
siology It  is  surprising  what  an  enormous  amount  of  matter  is  condensed  into  so  few 

pages.  There  is  scarcely  a  fact  of  importance  which  does  not  find  mention,  and  the  whole 
is  written  in  the  accurate  pointed  style  which  distinguishes  all  the  writings  of  the  author. 
We  think  this  work  will  be  found  most  useful  to  all  students  of  physiology."— £)j(6;f)j  Jour. 
Med.  Science,  March,  i8So. 

"This  syllabus  gives  only  a  brief  notice  of  the  most  important  things  so  as  to  re- 
fresh the  memory  of  the  student  it  contains  brief  but  clear  directions  for  performing  the 

most  important  physiological  experiments  in  physiological  chemistry  The  work  sup- 
plies a  want,  and  will  be  useful  both  to  lecturers  and  to  students." — Practitioner,  July,  1880. 


EDWARD  ALBERT   SCHAFER,  f.r.s. 

Fullcrian  Professor  of  Physiology. 

SOME  TEACHINGS  OF  DEVELOPMENT.    Being  the 

Substance  of  the  Last  Two  of  a  Series  of  Twelve  Lectures  on  Animal 
Development  delivered  at  the  Royal  Institution,  during  the  months  of 
January,  February,  and  March,  1879.    Svo,  is. 

"  The  author  shows  clearly  and  convincingly  that  the  successive  phases  in  the  develop- 
ment of  the  individual  represent  similar  phases  in  the  process  of  formation  or  development 
of  the  race  to  which  the  individual  belongs.  Development,  tnerefore,  represents  descent. 
The  ancestors  of  every  animal  have  successively  exhibited  structural  conditions  which 
in  an  abridged  form  are  represented  by  the  successive  stages  of  development  of  the  indivi- 
dual. This,  the  author  justly  says,  is  the  only  logical  conclusion  to  which  the  study  of 
animal  development  leads." — Journal  of  Science,  April,  1880. 


ALDER   SMITH,  m.b.  lond.,  f.r.c.s. 

Resident  Medical  Officer,  Christ's  Hospital,  London. 


RINGWORM:   ITS  DIAGNOSIS  AND  TREATMENT. 

With  woodcuts,  fcap.  Svo,  2s.  6d, 


"  Deserves  to  meet  with  wide  acceptance  at  the  hands  of  those  members  of  the  pro- 
fession who  from  time  to  time  have  to  treat  cases  of  ringworm  It  is  a  short,  thoroughly 

practical,  and  sound  exposition  of  the  diagnosis  and  treatment  of  the  several  kinds  of 
common  ringworm,  with  especial  reference  to  ringworm  of  the  head  (Tinea  Tonsurans) 

 We  can  cordially  recommend  the  guidance   offered  by  Mr.  Smilh." —  Lancet 

December  11,  1880.  ' 

"  This  little  book  will  be  found  extremely  useful  to  medical  officers  who  are  attached 
to  workhouses,  industrial  schools,  where  a  number  of  boys  and  girls  are  received  as  it  is 
the  outcome  of  the  experience  of  the  Surgeon  to  Christ's  Hospital,  wheie  a  large  'number 
of  children  are  annually  admitted,  and  where  ample  opportunity  must  have  been  afforded 
for  the  study  of  this  complaint."— Mcrfi'ca/  Press  and  Circular,  Dec.  15,  1880. 
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J.  LEWIS  SMITH,  M.D. 

rhysicia,,  to  the  New  York  In/ants'  Hospital  ;   Clinical  Learner  on  Diseases  of  Children 
in  Dellcvue  Hospital  Medical  College. 


A   TREATISE    OS    THE    DISEASES    OP  INFANCY 

AND  CHILDHOOD.  Fourth  Edition,  thoroughly  revised,  with  Illustra- 
tions, large  Svo,  21s. 


T  '■'  ^i'^^-^B  ^5  ""S^pntly  expressed  our  favourable  opinion  of  the  third  edition  of  Dr.  I 
^^.fh^ill!"!!,]"'  ^^.^".''^■•••''"'^  ^'''"^  '■"  Prai.se  of  this  the  fourth  edition  of  si 

valuable  and  practical  a  work."— Medical  Journal,  Nov.  1879. 

"  If  this  had  been  the  first  instead  of  the  third  edition  of  Dr.  Lewis  Smith's  work,  we 
should  have  gladly  availed  ourselves  of  the  opportunity  to  point  out  its  many  exceliencies 
and  particularly  to  draw  attention  to  the  fulness  of  its  information,  the  fairness  with  which 
the  reasonmp;  IS  conducted  m  rel-tion  to  disputed  questions,  and  the  completeness  and 

soundness  of  its  therapeutical  suggestions  and  recommendations  It  is  particularly  cood 

in  the  remarks  upon  the  treatment  of  disease,  which,  though  the  most  important  is  often 
treated  with  little  thoroughness  in  a  systematic  treatise."— Pj-acii/joxcr. 


LEWIS  A.   STIMSON,  b.a.,  m.d. 

Surgeon  to  the  Presbyterian  Hospital ;  Professor  of  Pathological  Anatomy  in  the  Medical 
Faculty  of  the  University  of  the  City  of  New  York.  * 


A  MANUAL  OP  OPERATIVE  SURGERY.    With  three 
hundred  and  thirty-two  Illustrations.    Post  Svo,  los.  6d. 


"The  descriptions  are  thoroughly  practical,  and  the  subsidiary  points  of  the  exact 
position  of  the  patient,  the  duties  of  assistants,  and  so  forth,  receive  their  due  attention, 
and  we  are  sure  the  work  will  be  useful  and  well  received  here." — Lancet,  Sept.  27th,  1879. 

"  Among  the  handbooks  of  operative  surgery  this  must  take  a  first  place.  The  surgeon 
will  always  find  here  aid  sufficient  to  direct  him  in  any  operation  when  he  is  beyond  pro- 
fessional help  The  chapters  upon  amputations,  excisions,  plastic  operations,  and  opera- 
tions upon  the  eye,  are  specially  good.  The  author  gives  a  very  good  view  of  European 
Continental  Surgery,  much  of  which  will  be  new  to  those  who  have  not  the  opportunity  of 
consulting  the  works  of  the  French  and  German  writers.  The  most  recent  improve- 
ments are  included." — The  Dublin  Journal  of  Medical  Science,  March,  1879. 


"  The  work  before  us  is  a  well-printed  profusely  illustrated  manual  of  over  four  hundred 
and  seventy  pages.  Our  author  has  endeavoured,  as  the  result  of  much  painstaking  and 
careful  study  to  present  to  the  student  and  to  the  practitioner  a  trustworthy  digest  of  the 

most  approved  methods  of  operating.    In  such  efforts  he  has  been  signally  successful  

The  precision  and  conciseness  with  which  the  dillerent  operations  arc  described  enable  the 
author  to  compress  an  immense  amount  of  practical  information  in  a  very  small  compass." 
— New  York  Medical  Record,  Aug.  3,  1878. 
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HUGH  OWEN  THOMAS,  m.r.c.s. 
I. 

DISEASES    OF    THE    HIP,    KNEE,    AND  ANKLE 

JOINTS,  with  their  Deformities,  treated  by  a  new  and  efficient  method. 
With  an  Introduction  by  RusHTON  Parker,  F.R.C.S.,  Lecturer  on  Sur- 
gery at  the  School  of  Medicine,  Liverpool.    Third  Edition,  8vo,  25s. 
"  His  criticisms  are  very  able  and  acute." — Westminster  Review.  Jan.  1879. 

II. 

THE  PAST  AND  PRESENT  TREATMENT  OP  IN- 
TESTINAL OBSTRUCTIONS,  REVIEWED,  with  an  Improved 
Treatment  Indicated.    Second  Edition,  8vo,  los.  6d. 

"It  is  the  work  of  a  shrewd  observer  and  clear-headed  thinker."- — Westminster  Review, 
October,  1879. 

HI. 

CASES   IN  SURGERY  ILLUSTRATIVE  OP  A  NEW 

METHOD  OF  APPLYING  THE  WIRE  LIGATURE  IN  COM- 
POUND FRACTURES  OF  THE  LOWER  JAW.  Second  Edition, 
8vo,  5s. 


J.  C.  THOROWGOOD,  m.d. 

Assistant  Physician  to  the  City  of  London  Hospital  for  Diseases  of  the  Chest. 

THE   CLIMATIC  TREATMENT    OP  CONSUMPTION 

AND  CHRONIC  LUNG  DISEASES.   Third  Edition,  post  Svo,  3s  6d. 


J.  ASHBURTON  THOMPSON,  m.r.c.s. 

Surgeon  at  King's  Cross  to  the  Great  Northern  Railway  Company. 

FREE  PHOSPHORUS  IN  MEDICINE  WITH  SPE- 
CIAL REFERENCE  TO  ITS  USE  IN  NEURALGIA.  A  contribution 
to  Materia  Medica  and  Therapeutics.  An  account  of  the  History,  Phar- 
maceutical Preparations,  Dose,  Internal  Administration,  and  Therapeu- 
tic uses  of  Phosphorus ;  with  a  Complete  Bibliography  of  this  subject, 
referring  to  nearly  200  works  upon  it.    Demy  Svo,  7s.  6d. 

"  Mr.  Thompson  has  collected  a  great  deal  of  information  on  the  nature  and  properties 
of  a  drug  that  appears  to  be  gaining  favour  with  the  profession  The  book  forms  a  com- 
pact guide  to  practitioners  contemplating  adding  phosphorus  to  their  medicinal  armoury." 
— Lancet. 

"  The  work  is  very  interesting  and  most  comprehensive  evidently  the  result  of  much 

careful  research,  and  we  heartily  recommend  it  to  all  interested  in  the  treatment  of  nervous 
disorders." — Journal  of  Psychological  Medicine. 
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LAURENCE   TURNBULL,  m.d.,  ph.g. 

Aural  Surgeon  to  Jefferson  Medical  College  Hospital,  &c.,  &c. 

AETIFICIAL  ANESTHESIA :  A  Manual  of  Anesthetic 
Agents,  and  their  Employment  in  the  Treatment  of  Disease.  Second 
Edition,  with  Illustrations,  crown  8vo,  6s. 

"Indicates  that  much  labour  has  been  spent  in  its  preparation  Contains  a  great 

deal  of  useful  and  interesting  information  on  the  subject  of  anu:sthetics."— /iz-t/is/i  Medical 
Journal,  Dec.  i8,  1880. 

.u  "  ^5  '"'^  produced  a  treatise  containing  a  large  amount  of  valuable  information  which 
the  student  and  practitioner  will  find  a  difficulty  in  procuring  elsewhere."— yl«imca» 
Journal  of  Medical  Sciences,  July,  i860. 

the  favour  with  which  it  has  been  received  is  shown  by  the  rapid  sale  of  the 

first  edition  .  this  work  is  a  useful  and  acceptable  contribution  to  the  literature  of 

aneesthetics.  — Practitioner,  Jan.,  1880. 

"The  value  of  such  a  work  as  the  present  is  unquestionable. ..  .the  book  contains  a 
great  amount  of  useful  information  on  the  nature  and  use  of  ana;sthetics,  applied  exter- 
nally or  internally,  in  vapour,  or  in  ordinary  modes  of  administration."— l  imes 
ana  Lrazette,  Nov.  29th,  1879. 


RUDOLPH  VIRCHOW,  m.d. 

Professor  in  the  University,  and  Member  of  the  Academy  of  Sciences  of  Berlin,  &c.,  &c. 

INFECTION  -  DISEASES     IN    THE    ARMY,  Chiefly 

Wound  Fever,  Typhoid,  Dysentery,  and  Diphtheria.  Translated  from 
the  German  by  John  James,  M.B.,  P'.R.C.S.    Fcap.  8vo,  is.  6d. 

"  We  anticipate  for  this  pamphlet  a  wide  circulation." — Medical  Press  and  Circular. 

"  Dr.  James  has  done  service  to  the  profession  by  bringing  this  short  treatise  by  the 
distinguished  Virchow  within  their  reach  ....  It  is  refreshing  and  reassuring  at  any  time 
to  have  a  subject  of  common  interest  such  as  contagion,  brought  under  the  bulls-eye  of  a 
man  of  genius  long  familiar  with  questions  of  the  higher  patholog}'." — Edin.  Med.  yournal, 
June,  1879. 


ALFRED  VOGEL,  m.d. 

Professor  of  Clinical  Medicine  in  the  University  of  Dorpat,  Russia. 

A  PRACTICAL  TREASISE  ON  THE   DISEASES  OF 

CHILDREN.  Translated  and  Edited  by  H.  Raphael,  M.D.  From 
the  Fourth  German  Edition,  illustrated  by  six  lithographic  plates,  part 
coloured,  large  8vo,  iBs. 

"We  do  not  know  of  a  compact  text-book  on  the  diseases  of  children  more  complete, 
more  comprehensive,  more  replete  with  practical  remarks  and  scientific  facts,  more  in 
keeping  with  the  development  of  modern  medicine,  and  more  worthy  of  the  attention  of  the 
profession,  than  that  which  has  been  the  subject  of  our  remarks." — American  Journal  of 
Obstetrics. 

"  Several  excellent  lithographic  plates,  and  the  admirable  way  in  which  the  volume  is 
got  up,  add  to  the  attractiveness  of  Dr.  Vogel's  work.  Dr.  Vogel  is  more  a  physician  than 
a  surgeon  ;  and  he  is  clearly  a  physician  of  no  mean  order,  judged  either  from  a  pathologi- 
cal or  a  clinical  standpoint.  Of  Dr.  Vogel,  as  a  medical  practitioner,  we  would  only  say 
that  he  seems  to  belong  to  the  comparatively  small  class  of  physicians  who,  when  they  give 
a  medicine,  have  a  clear  notion  of  the  effects  which  they  desire  it  to  produce." — 13rit.  Med. 
Jour. 
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A.  DE  WATTEVILLE,  m.a.,  b.sc,  m.r.c.s. 
Assistant  Physician  to  the  Hospital  for  Epilepsy  and  Paralysis,  late  Electro-Therapeutical 

Assistant  to  University  College  Hospital. 

A     PRACTICAL     INTRODUCTION     TO  MEDICAL 

ELECTRICITY;  (with  a  Compendium  of  Electrical  Treatment  trans- 
lated from  the  French  of  Dr.  Onimus).  With  more  than  loo  Illustra- 
tions, 8vo,  5s. 

"  Mr.  De  Watteville's  Introduction  seems  really  to  supply  a  want,  and  is  calculated  to 
be  exceedingly  useful  to  practitioners  who  have  little  time  to  consult  large  works  and  wish 
a  short,  clear,  and  accurate  summary  of  what  is  known  on  the  subject.  It  is  an  exceed- 
ingly able  expose  of  the  physical  questions  involved  in  applying  electricity  medically,  and 
contains  also  a  number  of  practical  hints  which  will  be  found  of  great  advantage  to  those 
who  intend  occupying  themselves  with  the  various  applications  of  electricity  in  general 
practice." — Practitioner,  Feb.,  1879 

"We  can  honestly  recommend  the  book  to  our  readers  as  an  admirable  practical  guide 
to  electro-therapeutics  It  impresses  one  as  the  work  of  a  writer  thoroughly  conver- 
sant with  his  subject,  theoretically  and  practically.  There  is  a  wholesome  rational  tone 
throughout,  which  stands  in  refreshing  contrast  to  the  spirit  of  many  treatises  on  medical 
electricity." — Dub.  Med.  Jour.,  Aug.  1878. 

"This  little  book  will,  we  believe,  be  of  great  use  to  many  The  object  of  M.  de 

Watteville  appears  to  be  to  give  a  more  definite  basis  than  that  which  has  hitherto  been 
given  in  books  on  Medical  Electricity,  to  the  superstructures  which  have  been  raised  there- 
on with  regard  to  the  ascertained  facts  of  the  behaviour  of  electrical  currents;  and,  further 
to  supply  minute  and  specific  directions  as  to  the  mode  of  their  appliance  in  the  treatment 

of  disease. ...In  respect  of  the  medical  application  of  electricity  he  has  furnished 

clearly,  directions  as  to  the  form,  force,  and  locality  of  such  applications,  and  has  enriched 
his  book  with  copies  of  woodcuts,  exhibiting  very  plainly  the  points  to  which  the  electric 

current  should  be  applied  We  heartily  commend  the  book  to  the  careful  study  of  those 

who  are  interested  in  Electro-Therapeutics." — Dr.  Russell  Reynolds,  F.R.S.,  in  Brain. 
July,  1878. 


W.   SPENCER  WATSON,  f.r.c.s.  eng.,  b.m.  lond. 

Surgeon  to  the  Great  Northern  Hospital ;  Surgeon  to  the  Royal  South  London  Ophthalmic 

Hospital. 

I. 

DISEASES   OP   THE   NOSE   AND   ITS  ACCESSORY 

CAVITIES.    Profusely  Illustrated.    Demy  8vo,  i8s. 

"  The  reader  will  be  tolerably  sure  to  find  all  that  he  looks  for  in  Mr.  Spencer  Watson's 

volume  ;  and  we  must  say  that  in  the  practical  part  of  it  he  will  not  be  disappointed  It 

is  well  done,  clear  and  full  On  the  whole  the  work  is  one  very  creditable  to  the  author 

and  very  usefui  as  a  book  of  reference  in  this  department  of  surgery." — Brit.  Med.  Jour.  ' 

"We  are  sure  that  the  voice  of  the  profession  will  be  uttered  in  no  uncertain  tones  of 
praise  and  satisfaction  at  his  production.  It  stands  by  itself,  the  leading  monograph  upon 
this  subject.  Nowhere  can  the  practitioner  turn  to  find  more  completely  under  his  eye  all 
that  the  field  embraces." — Amer.  Jour.  0/  Medical  Sciences.  ' 

"  This  is  a  neat  Volume — well  printed,  well  illustrated,  with  a  good  index.    Its  author 

has  spared  himself  neither  time  nor  trouble  Mr.  Watson  having  gleaned  all  that  he 

found  good  in  other  writers— English,  French,  and  German— has  added  in  many  places 
valuable  experience  of  his  own."— Practitioner. 

II. 

EYEBALL-TENSION,  ITS  EFFECTS  ON  THE  SIGHT 

AND  ITS  TREATMENT.    With  woodcuts,  p.  8vo,  2s.  6d. 

"As  regards  the  treatment  of  Eyeball-tension,  the  author's  remarks  are  valuable  and 

to  the  pomt  this  little  work  is  a  clear  and  concise  statement  of  some  of  the  most 

modern  doctrines  as  to  the  pathology  and  treatment  of  glaucoma."— BnY.  Med  journal 
June  5th,  1880.  ' 

"  We  would  recommend  the  book  to  the  profession  as  the  best  monograph  on  the  sub- 
ject in  the  English  language."— Wcm  York  Medical  Record,  Oct.  25th,  1879. 

"  A  publicaticn  of  such  a  nature  as  this  will  encourage  many  a  hardworked  practitioner 
to  look  into  the  subject  much  more  narrowly  than  when  presented  in  a  less  handv  form- 
say  in  one  of  the  large  text-books  "—Medical  Times,  Dec.  13th,  1879. 
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ON  ABSCESS  AND  TUMOURS  OF  THE  ORBIT.  Post 
8vo,  2S.  6d. 
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DR.  F.  WINCKEL. 
Fortnerly  Professor  and  Director  of  the  Gyncccological  Clinic  at  the  University  of  Rostock. 

THE  PATHOLOGY  AND  TREATMENT  OP  CHILD- 
BED :  A  Treatise  for  Physicians  and  Suidents.  Translated  from  the 
Second  German  edition,  with  many  additional  notes  by  the  Author, 
by  J.  R.  Chadwick,  M.D.,  8vo,  14s, 

"  This  treatise  which  has  heen  the  standard  one  of  its  kind  in  Germany,  bids  fair  to 

take  a  distinguished  place  as  an  authority  in  this  country  The  work  will  be  found  to  be 

of  the  greatest  value  to  the  practitioner." — Medical  Record. 

"  There  is  abundant  evidence  of  thoughtful  consideration  and  care  throughout,  so  as  to 
place  before  the  reader  only  what  is  profitable  and  capable  of  proof  from  reason  and  ex- 
perience. The  absence  of  speculative  and  literary  padding  is  a  charming  recommendation 
in  the  present  day  and  one  which  will  go  fir  to  increase  the  popularity  of  a  work  which  we 
may  justly  hope  will  be  e.xtensively  read." — Birmingham  Medical  Review. 


EDWARD  WOAKES,  m.d.,  lond. 

Surgeon  to  the  Ear  Department  of  tlie  Hospital  for  Diseases  of  the  Throat  and  Chest;  and 

Surgeon  to  the  Hospital. 

ON  DEAFNESS,  GIDDINESS  AND  NOISES  IN  THE 

HEAD.  Second  Edition,  revised  and  enlarged,  with  additional  Illustra- 
tions, crown  8vo,  7s. 

"The  early  demand  for  a  fresh  edition  of  Dr.  Woakes'  little  volume  is  a  sufficient 
criticism  of  its  merits  No  brief  summary  of  his  views  could  do  full  justice  to  the  co- 
gency and  subtlely  of  his  reasons.  We  prefer  to  commend  the  whole  work  to  the  thought- 
ful perusal  of  all  intelligent  medical  practitioners  who  desire  to  rise  above  the  level  of  mere 
routine  empiricism." — Lancet,  August  28th,  1880. 

"  This  work  demands  the  full  attention  of  all  aural  surgeons  ...  it  is  thoroughly  original 
and  introduces,  in  a  truly  scientific  spirit,  a  great  many  new  observations  and  new  ideas.' 
Dr.  Weber-Liel,  in  Monatsshrift  ftir  Ohrenheilkunde. 

"  This  book,  although  small,  is  evidently  the  result  of  much  careful  thought  and  obser- 
vation ....  We  cordially  recommend  the  work  as  original  and  suggestive,  and  as  being 
likely  to  prove  very  useful  in  explaining  both  the  causation  of  symptoms  otherwise 
puzzling,  and  their  appropriate  treatment." — Practitioner. 


E.    T.    WILSON,  B.M.  oxoN.,  f.r.c.p.  lond. 

Physician  to  the  Cheltenham  General  Hospital  and  Dispensary. 

DISINFECTANTS  AND  HOW  TO   USE   THEM.  In 

Packets  of  one  doz.  price  is. 

The  importance  of  Disinfection  is  now  fully  understood ;  there  seems, 
however,  to  be  a  danger  lest  an  ignorant  or  an  inperfect  employment  of 
disinfecting  substances  may  lead  to  a  misplaced  feeling  of  security.  The 
right  choice  of  a  disinfectant  and  the  manner  of  its  iise  are  important  ele- 
ments in  its  successful  application.  In  Dr.  Wilson's  little  card  full  direc- 
tions are  given  as  to  the  strength  of  the  various  disinfecting  solutions,  also 
how  and  when  to  use  them.  To  these  are  added  rules,  clear  and  concise, 
for  the  guidance  of  nurses  and  others  in  charge  of  the  sick — with  a  list  of  the 
legal  restrictions  placed  on  infected  persons. 

The  card  will  be  found  peculiarly  suitable  for  heads  of  families,  clergymen, 
and  nurses ;  or  for  distribution  amongst  the  artizans  and  tradesmen  of  our 
larger  towns. 

"  On  the  subject  of  disinfectants,  the  reader  is  referred  to  'Disinfectants  and  how  to 
use  them,'  by  Dr.  Edward  Wilson  of  Cheltenham.  The  directions  are  printed  upon  cards, 
which  are  sold  in  packets  of  12  for  is.,  published  by  Mr.  Lewis,  136  Gower  Street.  These 
cards  should  be  in  the  possession  of  all  medical  practitioners,  clergymen,  and  others,  whose 
duty  and  desire  it  is  to  prevent  as  much  as  possible  the  spread  of  contagious  diseases." — 
From  Dr.  Lionel  Beale's  Work  on  Disease  Germs.    1872,  p.  298. 
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